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WHEN CREEP 
STRENGTH 
AS THE FIRST FACTOR 


See us at the 
POWER SHOW 
New York, Nov. 26-30 
Booth 420-422 





Tube Selection cannot be reduced to a Formula 
—=even a complicated one 


Tubing in service at elevated temperatures will continu- 
ally deform with time when subjected to stresses consid- 
erably below the yield strength of the material. This con- 
tinued deformation of a material with time due to an 
applied load, and which eventually leads to fracture, is 
defined as creep. The ability of tubing to resist creep at 
elevated temperatures is affected by a variety of factors. 
Consequently, in the selection of the optimum tubing for 
a specific application, such variables as composition, melt- 
ing practice and heat treatment must be considered since 
these factors in turn influence the creep strength of metals 
and alloys. 

To aid you in the selection of the most suitable tubing, 
B&W has conducted, and is continuing to conduct creep 
tests on the numerous B&W Croloys, the results of 
which can contribute substantially to the proper choice 
for your particular application. These tests may be con- 
sidered as actual working tests since commercial mate- 
rials, in various conditions of heat treatment, are tested 
at temperatures which may range between 800 and 1800 F. 
Such creep tests are usually run for a minimum of 10,000 
hours in order to obtain accurate creep data. 

Other factors which should also be considered in 


choosing the optimum tubing for a particular application 
are oxidation and corrosion resistance, environment, tube 
size, and cost. 

In every instance you'll find that the broad experience 
available at B&W, through Mr. Tubes, is the means by 
which today’s tubing problems are solved for tomorrow’s 
applications. Call on Mr. Tubes, he’s ready to help you. 

For complete Croloy Creep Stress Data, send for Tech- 
nical Data Card 102. The Babcock & Wilcox Company, 
Tubular Products Division, Beaver Falls, Pa. 
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FACTS 


about 
NEW DEPARTURE 
BALL BEARINGS 


a 


BALL BEARINGS CUT LUBRICATION 
MAINTENANCE TO VIRTUALLY ZERO 


Precision-made New Departure ball bearings assure permanently 
accurate support of the rotor shaft under all load conditions and 
mounting positions, plus cool-running, quiet bearings at all speeds. 


In normal operation, New Departure sealed and shielded bearings 
reduce lubricating requirements to virtually zero. Built-in seals on the 
inside faces prevent grease leakage into the motor. Metal shields at 
the outer faces keep foreign matter out of the bearings while permitting 
entry of just the right amount of grease from the end bell for perfect 
bearing operation. Overheating from excessive lubrication can’t occur. 


Join the leaders who look to New Departure for bearings and engineer- 
ing service in product development and improvement. New Departure, 
Division of General Motors, Bristol, Connecticut. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
—— — | eesti 


a 
SEE "WIDE WIDE WORLD” (DEPARTURE 
' ) 


SUNDAYS—NBC-TV 
BALL BEARINGS 


NOTHING ROLLS LIKE A BALL 
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you’.t FIND G. 5. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 
Adding Machines e Aircraft Carburetors & Fuel Meter- 
ing Systems e Aircraft Instruments and Radios 
Automatic Musical Instruments e Business Machines e 
Chain Saws « Check Signing & Protecting Machines 
e Clippers for Barbers, Animal Shearing & Hedge 
Trimming ¢ Cloth Cutting Machines ¢ Coin Changers 
& Counters ¢ Communication Equipment e Electric 
Fans e Electric Motors © Floor Polishers, Sanders, 
Scrubbers, Sweepers e Food & Drink Mixers, Blenders 
e Home Appliances ¢ Lawn Sprinklers ¢ Machine 
Tools « Meat Tenderizers, Grinders, Slicers 
Military Equipment e Motion Picture Cameras & 
Projectors e¢ Outboard Motors « Pneumatic Pro- 
duction Tools ¢ Portable Electric Tools « Radio & 
Radar Tuning Assemblies ¢ Radio Anti-backlash Gears ‘ 
e Record Changers e Sewing Machines e Steel Strap ° 
Stretchers e Step Switches © Tapping, Drilling & 
Threading Equipment « Telephone Dials © Television 
Sets e Thermostatic Controls « Typewriters « Vend- 
ing Machines ¢ Washing Machines. 








RUGGED MERCURY CHAIN SAW 
ASSURES UNFAILING SERVICE WITH 


G. S$. GEARING 


Rugged dependability is traditional of all MERCURY en- 
gines manufactured by the KIEKHAEFER CORPORATION. 





S ry fats Ities | nc Their new Chain Saw, with Gearing by G.S., is designed 
p 7 ° and built to stand up under the hardest kind of serv- 

ice. y%& More and more manufacturers of TOP QUALITY 
2635 WEST MEDILL AVENUE mechanisms are turning to G.S. for Small Gearing. For, 





here at “Headquarters”, they get extreme uniform accu- 
racy! Assembly lines keep rolling. Rejects vanish. Costs 
come down. Customer satisfaction increases as products 
run smoother, quieter, longer. Start now enjoying all the 
superior advantages only G.S. Gearing can give. Send 
along drawings or descriptions today. ( 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING SEND FOR FRE Snecs Saal? Geach 
Guide. It describes 80 types 


and applications. Contains useful charts . . a valuable aid to 
anyone interested in Small Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 


10 Yous ocr injnall Gating! 


T om " ~ iia hae a 
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SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 
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For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 


SEATS AND DISCS 
@QOE 150 lb.  200lb.  3001b. 350 Ib. 











A—No. 225P. ....350 WSP 550F, 1000 WOG * Oversize Stems, made of high tensile strength silicon- 
Bastis, S00P........... 300 WSP 550F, 600 WOG bronze, assure long life. 
C—No. 245P........... 200 WSP 550F, 400 WOG 


* Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 

* Bodies, made of Composition M bronze (ASTM 
B61), have: ample wall thickness to provide high 
safety factor. 


D—No. 237P........... 150 WSP 500F, 300 WOG 
E — ‘500 Brineli” Stainless Steel Plug Type Seat and Disc 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 

* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- * Patented Handwheels are air-cooled and designed 
drawing to a minimum. Seats and Discs are machined with a “finger-fit grip.” Makes turning easy even 
and fitted simultaneously, assuring perfect mating. when wearing greasy gloves. 

* Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


® Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: @{i]]) auoy steeL PRODUCTS CO. CoxeRguels CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. WALWORTH COMPANY OF CANADA, LTD. 
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Welding nozzles T.E.M.A. flanges and channels Multiple outlet headers Production forgings 


Venturi reducers Spiral weld pipe Large diameter electric weld pipe Welding necks 





By any method of value analysis... 
By any measurement of quality... 
By any standard of comparison... 


iT PAYS TO BUY 
Welding Fittings 
and 
Forged Flanges 
There are good, sound reasons for the high esteem in which Taylor 


Forge Welding Fittings and Forged Flanges are held everywhere... 


why they always “measure up” in any comparison of quality or value. 


The dimensional accuracy, excellent metallurgical properties and 
fine design of these products are the result of Taylor Forge’s fifty odd 
years of experience in the forging and forming of metal, in research and 


in the development of techniques, skills and production facilities. 


That’s why .. . for everything in Welding Fittings and Forged 


Flanges . . . every type, size, thickness, material and pressure rating 


... it pays to turn to Taylor Forge . . . TRADITIONALLY DEPENDABLE 





Taylor Forge & Pipe Works 


General Offices and Works: P. O. Box 485, Chicago 90, lilinois 
Plants at: Carnegie, Pa., Gary, Ind., Houston, Texas, Fontana, Calif., Hamilton, Ont., Canada 
District Sales Offices: New York, Boston, Philadelphia, Pittsburgh, Atlanta, Chicago, Houston, Tulsa, 
Los Angeles, San Francisco, Seattle, Toronto, Calgary. 





To take full advantage of both product excellence and fine service 
patronize your local Taylor Forge Distributor. 




















Dynalog Electronic Instruments 

Complete line of indicators, recorders, and controllers 
employing the advanced Dynalog measuring system in which 
a friction-free air capacitor replaces conventionial slide- 
wire — provides continuous, stepless balancing action. 
Dynalog Instruments provide up to six records on a single 
round chart. For use with resistance or voltage type 

primary elements — pneumatic or electric control action. 


Multi-Record Dynalog 

@ 6 color-coded temperature records on one round chart. 
@ Each record line a distinctive, non-smudging color. 

@ No slidewire — no batteries — no standardizing. 

@ Thermocouple or resistance bulb types. 


Consotrol Recording Control Station 

One of the complete Consotrol line of compact panel indicators, 
recorders, and controllers. This advanced control station features full 4” 
chart and scales, six-months’ ink supply, bumpless auto.-man. transfers. 
The M/5S8 Consotrol Controller, shown here integrally mounted, provides: 





@ All four control actions, with balancing action—even at 
two reset ranges, easily adjust- widest settings of preportional 
able to widest variations in band. 
operating conditions. @ Interchangeable “plug-in” 

@ Easy lever-setting proportional components. 
band. calibrated to 500%. @ Continuously variable reset re- 

@ High sensitivity and precision sistance gives 500:1 rangeability. 
due to unique “floating disc” 


A complete selection of primary mocouple types, special elements 


PRIMARY ELEMENTS elements for filled thermal systems, and accessories are available to 
resistance bulbs, and thermo- meet the requirements of virtually 


couples. Besides standard and ther- any industrial application. 





Dynatherm Resistance Bulb Roll Surface Temperature 


For use with Dynalog Element 
Electronic Instruments. ff : @ Continuous, automatic measurement 


Superior measurement perform- or control of roll surface temperatures 
up to 450°F. 


ance for temperature up to 600°F. 
Fastest response due to positive 
metal-to-metal end contact with 
standard wells or sockets. 
Highest sustained accuracy. Per- Eliminates friction, radiation, and con- 
mits use of extra-narrow scales — vection errors. 

ideal for precise temperature dif- Simplest, most accurate way to meas- 
ference measurements. ure roll surface temperatures. 


Extra-rugged construction — with a 
“feather” touch. Won't mark or score 
the roll. 














from-450°F 
to + 2800°F 






Whenever you have a temperature 
problem in the —450°F to +2800°F 
range, you can depend on Foxboro 
Instrumentation for the best solution. 
Foxboro’s outstanding combination of 
truly advanced instruments and un- 
equaled experience in applying them, 
has successfully solved temperature 
problems as widely different as helium 
liquefaction and jet engine testing. 
Foxboro offers a wide variety of primary 
elements, transmission devices, indica- 
tors, recorders, and controllers. Whether 
a single instrument or a combination is 
required — filled-system, electronic, or 
electric — you can be sure of fitting the 
process exactly. Unique Foxboro devel- 
opments, such as Dynalog* Electronic 
Instruments, Dynatherm** Resistance 
Bulbs, and the 12A Temperature Trans- 
mitter, continually maintain control 
standards in step with every advance of 
modern processing. A few of the instru- 
ments which typify Foxboro’s better- 
engineering are shown on these pages. 
Chart below shows complete tempera- 
ture ranges covered by Foxboro measur- 
ing systems. Write for complete details. 





Model 12A Temperature 
Pneumatic Transmitter 


@ Simple way to measure remote tem- 
peratures in the —100°F to +1000°F 

- range. Operating spans of 50°, 100°, 
200°, and 400°F. 

@ Compensated for ambient tempera- 
tures and pressures. 

@ Compact, easily installed. Uses reg- 
ular 14,” O.D. tubing transmission lines 
—no troublesome conduits, no costly 
capillary tubing. 

@ Suitable for any hazardous, corrosive, 
or outdoor location. 

































Electric Proportional The Foxboro Company, 9611 Neponset 

Action Controller Ave., Foxboro, Mass. 

° ee ee eee FACTORIES IN THE UNITED STATES, 
peters oa 5 CANADA, AND ENGLAND 


@ Precise, frictionless control action 
through electronic relay and elec- 


tric valve operator. 
@ 3 types of proportional control 
action available. 
Reg. U.S. Pat. Off. 


@ Setting knob permits easy, stepless 
adjustment of control band through- 


out range of instrument. TEM PERATURE 


measurement 
and control 











Locate 

your 
problem 
temperature 
in this 

table 








*Reg. U.S. Pat. Off. **Trademark 





With Fulton Sylphon complete bellows assem- 
blies, you get added assurance that all their 
dimensional and operating accuracy will be 
retained in guided missile, aircraft, nuclear 
power, and other torturous applications. A 
wider-than-ever choice of standard and special 
metals now enables you to obtain unmatched 
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uniformity and long-term stability even with 
constant cycling or extreme temperature and 
pressure conditions. Whatever the metal... 
whatever the bellows function... you also 
get the benefit of big cost savings by letting 
Fulton Sylphon produce the assembly com- 
plete with bellows and all accessory parts. 


f 
/ 


rat 


UNDAMAGED AFTER 7,000,000 STROKES! 
Sylphon” bellows demonstrate their stability and uni- 
formity over and over again in this torture test at the 
Fulton Sylphon plant. Syiphon” bellows can take this 
punishment because of the greater strength provided by 
their seamless design. Cold-worked and hydraulically 
formed, they also feature greater resiliency. 
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offer longer life in a wide range of metals 





{ MOVEMENT 


BULB 


TUBE . 
PEL page y 
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ASSEMBLIES IN MANY DIFFERENT DESIGNS! 


The accuracy, stability, and uniformity of Fulton Sylphon bellows 
assemblies can be used advantageously in converting or ab- 
sorbing temperature or pressure effects; absorbing expansion, 
shock or vibration; sealing shafts and joints; and: performing 
many other functions. Instead of buying bellows and assembling 
them yourself, let Fulton Sylphon do it. With its highly special- 
ized facilities and fabrication experience, Fulton Sylphon can 
invariably save you money by producing the assembly complete 
with ends, brackets, flanges, tubing, bulbs, or other accessory 
parts. 


METALS FOR TAME OR TOUGH APPLICATIONS! 


Whether they're to be used in the most delicate instrument or 
the most rugged equipment, Fulton Syiphon bellows assemblies 
are fabricated in the best metal for the application... brass, 
phosphor bronze, copper, beryllium copper, monel, stainless 
steel and other appropriate metals to suit the job. For added 
protection against extremely high pressures, strength of the 
meta! itself can be multiplied by forming the bellows in multiple 
plies. Special solders or welded construction also are available 
to make the entire assembly uniformly resistant to temperatures 
up to 500°F. and higher. 


SEND TODAY ay 
FOR rg CONTROLS COMPANY 


N VK- 
BULLETIN VK-1400 FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 





Cylindrical Roller 


Bearing Inner Races 





The function of an inner race is to provide a fatigue- 
resistant surface between a shaft and the rollers of an 
anti-friction bearing. Because of the geometry of a 
roller bearing, there is a smaller area of contact between 
the inner race and rollers than there is between the 
outer race and rollers. 


This smaller area of contact has the effect of con- 
centrating the loads on the inner race to a greater 
degree. Therefore, the inner race is always the critical 
member of a roller bearing from a fatigue life stand- 
point. When the inner race is the stationary member 
and the outer race rotates, this load concentration on 
the inner race is even more of a factor since the maxi- 
mum load is repeatedly applied at one point. 


Adequate resistance to relative movement between 
the inner race and shaft is vital to satisfactory perform- 
ance. HYATT inner races are made of materials chosen 
to permit relatively heavy press fits. When HYATT 
press fitting recommendations are followed, the inner 
race becomes an integral part of the shaft for all 
practical purposes. 


1 " WHY CARBURIZING? 


HYATT inner races are made of a good carburizing grade of 
steel, rather than through-hardened steel, for several reasons. 
First, carburizing permits the vital heavy press fits referred 
to above. Second, tough flanges that will not break out under 
impact can be obtained on carburized races with no loss of 
case hardness. Third, carburizing improves load-carrying 
capacity, as shown in Diagram A. During quenching, the 
phase change from austenite to martensite which occurs in 
the outer case is accompanied by a volumetric change; but 
the low carbon core remains tough and ductile without appre- 
ciable volumetric change. The result is a tendency to stretch 
the core and compress 
the case. Due to the 
Poisson effect, the com- 
pressive hoop stresses in 
the external fibres build 
up the load-carrying ca- 
pacity of the race. 


Diagram B shows a typi- 
cal element of aH YA 

carburized inner race 
under roller load. Stresses 
in the “‘Z” direction are 





Their vital importance in bearing 
performance ...advantages of carburizing... 
the manufacturing procedures which 

assure maximum quality and life 


negligible. Stresses in the “X” direction are compressive 
hoop stresses or preload. Stresses in the “Y” direction are 
compressive stresses due to the load. Without the compressive 
stress Sx (hoop stress) the load-carrying capacity would be 

ess; pee should the stress 
in the “X” direction be- 
come a tensile stress due 
to pressing a through- 
eh sane race on a solid 
shaft, the capacity would 
be still further reduced. 
Peference to applicable 
theories of material fail- 
ure will support this view 
and indicate why HYATT 
has gone to substantial 
added expense to give 
customers the benefits of 
carburized inner races. 





2. OPERATIONAL REQUIREMENTS 


A top-quality inner race should have all the following char- 
acteristics: 


1. Minimum wall variation: Concentricity of the inner race 
or to bore is necessary for quiet operation at full 
aring capacity. 


2. Minimum runout ‘| race ends to bore: The bearing must 
not be cocked on the shaft by location against a square 
shoulder with a race end having excessive runout. 


3. Minimum runout of race flange inner faces to bore: 
Excessive flange face runout results in noisy operation 
and hunting of the shaft. 


4. Minimum bore tolerance: An important fitting consider- 
ation. If all the available tolerance is taken in the race 
bore, the shaft tolerance is unnecessarily restrictive. 


§. Minimum pathway and bore taper: Taper causes uneven 
roller loading with resultant overheating and poor life. 


3. MANUFACTURING PROCEDURES 


Good control of primary machining is reflected in good 
uality of the finished product. The early stages of manu- 
) amass through the heat treating operation, are highl 
important and are all scrupulously controlled by HYATT. 
In this article, however, the finishing operations are of primary 
interest and will be discussed in detail. 
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4. DOUBLE END GRIND 

The sequence of grinding 
operations 1s important. 
The ends must first be 
faced off square and par- 
allel so that during sub- 
sequent operations the 
ends can be used as ac- 
curate reference. The 
HYATT double end 
grind operation illus- 
trated in Diagram C in- 
sures excellent control of 
race end parallelism. 


RACE GUIDE 





5. CENTERLESS PATHWAY GRIND 
The centerless grinding principle was pioneered by HYATT 
many years ago. This method was a significant improvement 
over existing chucking methods because it eliminates exces- 
sive wall variation introduced by spindle and chucking errors. 
The race pathway is 
ground by the centerless 
method to produce a race 
with as nearly a perfectly 
round diameter as is com- 
mercially practical. Two- 
point and three-point 
out of round as well as 
taper are held to a mini- 
mum. Note that the 
work is rotated with a 
backing plate against the 
soundatie ground end, 
as shown in Diagram D. 


BACKING 





G. CHUCKLESS BORE GRIND 


Here again the center- 
less method is employed 
to generate an inner di- 
ameter (bore) concentric 
with the outer diameter 
(pathway.) This is ac- 
complished by driving 
the race on the outer 
diameter and positioning 
the grinding wheel rela- 
tive to the drive roll. 


BACKING 


PLATE 1} 
nronane | | 
j 








Centerless grinding operation on a large Hyatt inner race. 


The result is maintenance of minimum wall variation by 
removing stock from the high spots as they pass between the 
drive roll and the grinding wheel, as shown in Diagram E. 


27. FLANGE GRINDING 


All flange faces must be 
ground to run true with 
the roller pathway. Since 
the pathway and bore 
have been ground using 
the ends as a reference, 
the ends are also used 
as reference while grind- 
ing the flange faces 
(Diagram F). This es- 
tablishes all-important 
even contact with the 
roller ends during opera- 
tion of the bearing. 


&,. VIGILANT INSPECTION 


Strict inspection is vital to the maintenance of high-quality 
standards in a precision product such as roller bearings. 
Working with the finest test equipment under conscientious 
supervision, highly trained HYATT inspection teams con- 
stantly watch the quality of HYATT parts as they are 
produced, This insures traditional HYATE dependability. 
YOU WILL FIND FURTHER DETAILS 

in HYATT General Catalog No. 150, or your nearby HYATT 
Sales Engineer will gladly help you choose the type of cylin- 
drical roller bearings best suited to your design requirements. 
Remember, HYATT is America’s first and foremost maker of 
roller bearings. Hyatt Bearings Division of General Motors 
Corporation, Harrison, New Jersey. 


YATE 


H4y-ROLL BEARINGS 


FOR MODERN INDUSTRY 
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A New Concept In Boiler Cleaning 
with 











GROUP CONTROL, is designed to accomplish more direct 
operation of functional groups of blowers rather than 
individual units. Group control is applicable where there is 
a large number of furnace wall, superheater, reheater and 
economizer cleaning units which rarely warrant blowing by 
single units but can rather be operated in groups represent- 
ing each level of such blowers. 

The Group concept can readily be arranged to have 
physical similarity to the boiler unit itself, with the groups 
starting at the lowest furnace level and progressing upward 
through the furnace wall blower levels and on through the 
superheater and reheater banks, economizer and air heater 
in logical group sequence. 


INFORMATION LIGHTS 
POWER AND FINISH 


START AND 
EMERGENCY —— 
RETRACT SWITCH 


ALARM RESET 


GROUP SELECTION 
SWITCH 


VARIABLE 
GROUP 
SEQUENCE 


7606 








-GROUP CONTROL” 


A Diamond Selectromatic* Panel will provide the flexible 
blower control needed for the most efficient, economical and 
dependable cleaning of ANY boiler. The automatic sequen- 
tial operation is easily and quickly changed to meet variable 
cleaning conditions in the unit. Operators know at all times 
the operating conditions of the blowers (see top of left 
page). Protective devices include automatic blower retrac- 
tion on motor overload, blowing medium failure, and current 
failure (after restoration). Once a cycle is selected and 
initiated by the operator, no further attention is needed. 


*Selectromatic is a registered trade mark that is a contraction of the 
functional features of these controls: selective—electric—automatic. 


ALARM LIGHTS 
OVERLOAD AND BLOWING 


TRAVEL LIGHTS 
FORWARD AND REVERSE 


LOCAL-AUTO 
SWITCH 


INDIVIDUAL BLOWER 
LIGHT AND SWITCH 


SELECTROMATIC PANEL WITH 
“VARIABLE-GROUP” CONTROL 


Note complete operating information and pro- 
tection provided at top of panel. To start complete 
cleaning cycle, operator simply turns switch handle 
(he can immediately retract any blower during 
operation by turning handle in other direction); 
when programmed cleaning cycle is completed, 
shut-off is automatic. Each blower has an indicating 
light and a three-position switch: (1) automatic 
operation, (2) bypass, and (3) manual operation. 
Each group has a two- or a three-position switch: 
(1) automatic operation, (2) bypass, and (3) 
repeat operation (when desired). Group selection 
box at bottom permits any desired sequence of 
group operation by proper arrangement of 
plugs and jacks. Complete flexibility of cleaning 
control is provided. 


Selectromatic panels are also available 
without “Variable-Group” features so that 
blower groups always clean {or are by- 
passed) in same sequence. Still another 
modification omits group control entirely. 


DIAMOND POWER SPECIALTY CORPORATION 


LANCASTER, OHIO «© Diamond Specialty Limited « Windsor, Ontario 
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with FALK Steelflex Couplings 


Ever since the first Falk Steelflex Coupling was designed and 
built, we have firmly held to these beliefs: 


1. A coupling, to give fullest value, must do more than merely 
connect driving and driven machinery —it must protect the machinery 
and prolong its life. 


3 A coupling, to be truly flexible, must overcome the effects of 
shozk and vibration, as well as shaft misalignment. 


Proof of the soundness of those beliefs is furnished by the record. 
More than one million Falk Steelflex Couplings have been used on 
every conceivable type of industrial application... giving trouble- 
free service, providing maximum protection to connected machinery. 


A single basic type —the famous Type F—fills 90% of all 
» industrial application needs. It is versatile, efficient and 
economical. And—it is always available from factory, field 
or distributor stocks, in a wide range of sizes. 
Write to Department 247 for engineering bulletin, 
including selection and dimension tables. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


® Single Helical Gears 
© Herringbone Gears 
© Flexible Couplings @ Marine Drives 
© Shaft Mounted Drives ¢ Steel Castings 


MANUFACTURERS OF: 


@ Motoreducers 
@ Speed Reducers 


© High Speed Drives @ Weldments 


. . 
© Special Gear Drives © Contract Machining ee a | good name in industry 





The New 
Type F Spacer Coupling 


Here is a Steelflex coupling specially 
designed to permit fast, easy installation 
and removal in horizontal and vertical 
applications where it is impracticable to 
move the connected units—or where a 
space-gap (up to 12 in.) is necessary. 

Like all Steelflex couplings, the Type F 
Spacer gives long, trouble-free service and 
maximum 3-way protection for connected 
machinery: it provides torsional resilience 
to reduce shock and vibration; it accommo- 
dates parallel or angular shaft misalign- 
ment; it allows free (or limited) end float. 


An outstanding feature of the Steelflex 
Spacer is that it can be installed or re- 
moved in one piece (see photo below); no 


dismantling or servicing of the coupling is 
required. Pump assemblies can be discon- 
nected and removed without disassem- 
bling the coupling, without exposing 
working parts. 


The Steelflex Spacer coupling is 
prelubricated at the Factory and can be 
installed, or removed and reinstalled, 
without disturbing the lubricant—a highly 
desirable feature. 








HOW USS “T-T" STEEL IMPROVES 
IESE PRODUCTS... 


Pays Off In Payloader. Speed is emphasized 
in International Harvester’s new Model 12 
Payloader. That means weight had to be cut. 
And USS “T-1” Steel helped cut weight of 
the rugged boom. This remarkably tough, 
strong steel is used at top and bottom sides 
where maximum stresses are imposed. The 
section depth of the USS “T-1” Steel parts is 
12 inches. With other, less strong steels, sec- 
tion depths of 19 and 24 inches would have 
been required—much too large to fit the con- 
tour of the machine. USS “T-1” Steel cut 
size, weight . . . was cold bent, and welded to 
other parts of the machine by automatic sub- 
merged arc welding. 


Stops Brake Breakage. Columbiana Cylinder 
Grinding Company, Columbiana, Ohio, does 
a lot of custom machining on industrial and 
mining equipment, including repair of brake 
and clutch bands for large earthmoving equip- 
ment. On the original equipment these bands 
are made of plain mild steel . . . often break 
under the tremendous stresses encountered. 
Columbiana replaces broken bands with new 
ones of USS “T-1” Steel—has yet to have a 
USS “T-1” Steel band break. 























More Strength, Less Weight. This lift truck, in use at thickness of the forks on this truck. In addition, this 


Baltimore Concrete Plant Corporation, and manufac- extremely tough constructional alloy steel eliminated 
tured by Gerlinger Carrier Company, Dallas, Oregon, the need for shipping the forks 75 miles for heat treat- 
is the largest standard-line lift truck on pneumatic tires ment, which was required with the alloy steel previously 
in the world. USS “T-1” Steel reduced the width and used. 


HOW IT 
‘ CAN HELP 
vou 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
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CONSTRUCTIONAL ALLOY STEEL 


USS “T-1” Steel, with its high minimum yield strength of 90,000 psi and 
its minimum tensile strength of 105,000 psi, can help you design or build 
lighter-weight equipment that will last longer. Its unusual toughness 
can help you design or build equipment capable of taking severe impact 
and abuse at sub-zero temperatures. Its excellent weldability can help 
you cut the cost of fabricating highly stressed parts, and reduce repair 
and maintenance expense. Its good creep rupture strength can help you 
put more durability in equipment that operates at temperatures as high 
as 900 degrees F. 

Somewhere in your operation, versatile USS “T-1” Steel can help you. 
Write, wire, or phone United States Steel, Pittsburgh 30, Pa. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO ° TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ° UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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See The United States Steel Hour. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 
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HIGH INTEGRITY 
EXTRUDED ALLOY STEEL PIPE 


available fram 4” to 22”0.D. in practically any wall thickness 


...is especially advantageous 
in the MOST SEVERE TEMPERATURE, 
PRESSURE and CORROSIVE 


A specially-built 12,000 ton extrusion press — 
capable of processing any of the stainless or other 
ferrous alloys — imparts vastly improved me- 
chanical properties to new Curtiss-Wright HIGH 
INTEGRITY pipe. High ductility with high 
strength and higher resistance to stress at high 
temperature are automatically built into even the 
largest diameters and thickest-wall products. In 
the larger diameters, 10” and above, the econom- 
ics of HIGH INTEGRITY pipe are particularly 
attractive. 





SERVICES 


Major economies are regularly effected in 
fabrication and installation . . . using the longer 
units — up to 50 feet. Ultrasonic testing of all 
HIGH INTEGRITY pipe — combined with the 
more conventional test methods — assures uni- 
form, dependable, specification quality of deliv- 
ered product. 

Curtiss-Wright’s Metals Processing Division 
maintains qualified engineering personnel at all 
branch offices, available for design consultation 
and specification pricing. 


84 GRIDER STREET 


METALS 


PROCESSING 


DIVISION 


CURTISS-WRIGHT ©! 


CORPORATION °* 


METALS PROCESSING DIVISION BRANCH OFFICES: ......+ ++. NEW YORK @ 
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Production Boom Putting on Pressure 
for Greater Drafting Room Output? 








IS THE TIME TO ACT in Behalf 
of Your Company and Yourself! 


Chances are that your company, like most, 
is gearing up for greater-than-ever produc- 
tion. That means more and more pressure 
on your drafting department for engineer- 
ing drawings and prints. You owe it to 
your company and yourself to equip your 
department, right now, to meet growing 
demands with greater output! 

New, higher-production equipment and 
materials can help you do it! Never has 
there been a better opportunity to replace 








old, inadequate equipment with the effi- “a 
cient new products you’ve been wanting. 
With management’s desire for greater > 


production, you couldn’t pick a 


better time to get approval for 
new equipment expenditures. 8 R UJ N J N G 
To discover for yourself how 


many ways you can boost draft- 
ing room output, yet save time and man- 
power, take a minute to look over the next 
three pages. You’ll be glad you did! 
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(9 Modern Bruning Drafters 


‘Speed Drafting up to 30% 


Over conventional equipment, Brun- 
ing drafters speed drafting up to 30% 


on most jobs ... up to 40% onsome @ 


structural drawings. Patented 
uipoise”’ | gett compensator, 
exclusive touch control indexing pro- 
vide unrivalled simplicity, precision, 
and ease of operation. fe of 
models including Counterbalanced 
and Track Drafters. Standard or 
Civil Engineer protractor heads. 


Check the Places in Your Drafting Room Where Production 
Bottlenecks Can be Eliminated by Modern Bruning Products! 


Modern Copyfiex Machines 
Speed Reproduction, 
Cut Operating Costs 


Five new and advanced machine models intro- 
duced in just the last year! They offer you all the 
benefits of diazo black-on-white reproduction, 
a problem-free installation and operation. 

o fumes, no exhaust ducts. They bring you 
faster reproduction speed and a host of operator 
conveniences such as fast return of origi , 
automatic separation, front or rear delivery. 
There’s a Copyflex model to meet every need. 
New, better es sensitized ete = I work 
together with Copyflex machines to give you 
premium results. 






(3) Sharper Prints 


These improved drawing 
mediums are unsur- 
passed for translucency, 
pencil-and-ink taking 
qualities, and perma- 
nence. You make draw- 
ings and tracings far 
easier and faster, get 
cleaner and sharper 
prints. Select from a 
complete variety. 





Modern Bruning Tracing Mediums 
~\ Speed Drawings, Enable 
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7 Ay Look How Many Ways You 
Save Time and Money With 
























just Out! New Tabletop 
Model 300 with 30-inch print- 
ing width! Now the smallest 
engineering department can 
afford the advantages of “‘in- 
side’”’ reproduction with low- 
cost Model 300. The largest 
pov sso can economically 
supplement its reproduction 
center with additional, strate- 
gically located Model 300s. 















Can Boost Drafting Room Output, 
New, Modern Bruning Products! 


Why Let Old and Inadequate Equipment and Materials 
Stall Operations Now, When More and More 

Output Is Demanded of Your Department? 

Every Day You Delay Is Costing You Time and Money! 


Here are the modern, higher-production products— 
some the newest on the market—that can help you 
boost drafting room output by replacing old and 
inadequate equipment and materials. A pioneer 
researcher in its field, Bruning still leads the way 
today with such developments as newly improved 
tracing papers and cloths that are setting a new 
standard in their field . . . newly improved sensitized 
materials that give you quality reproduction never 
before attainable . . . new, improved Copyflex 


7. Modern Hamilton 
(4 ' Drafting Tables 
~ Provide up to 
50% More Use of . 
Floor Space 
You can put six Hamilton Auto- 
Shift tables where you now have 
four boards with separate refer- 
ence desks. The unique design of 
Auto-Shift increases the efficiency 
of draftsmen, reduces waste mo- 
tion and fatigue. Bruning has a 
modern drafting table to suit | ‘ 
every need and budget. 
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—\. Modern Hamilton 
5 ) UnitSystem Files 
Save Time, Space; 
Permit Orderly 
Expansion 
You choose the individual filing 
units you need and combine them 
in an integrated and interlocking 
stack. You save time because 
drawings are easier to file and 
find. You make the most efficient 
use of space, expand your filing 
set-up in an orderly fashion. 
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(B R U N | N G Gives You More to Help Boost Output 


machines that set a new high in quality, convenience, 
and economy of reproduction. 

Researcher, manufacturer, and supplier . 
Bruning provides you a single, convenient, depend- 
able source for everything you need in top-quality 
drafting room supplies and service. You simplify 
ordering and stocking, save time and money. Com- 
panion products, like Copyflex reproduction ma- 
chines and Copyflex sensitized materials, are made 
to work together to give you premium results. 





More Products from Bruning 
to Help You Step up Production, 
Save Time and Money! 


Modern Drafting Tools and 

Supplies Help Speed 

Draftsmen’s Work 
Bruning’s wide selec- 
tion includes not only 
standard items, but 
many special time- 
saving aids such as 
dotting pens, propor- 
tional dividers, plani- 
meters, and Wrico let- 
tering sets. 





Modern Bruning Erasing 
Machines Save Hours 
of Manual Erasing 


Do a neater, safer 
erasing job. Save 
hours of finger- -cramp- 
ing manual erasing 
Patented hollow shaft 
permits use of extra- 
long, seven-inch eras- 
er, prevents “fly-outs.” 
Quiet, cool, vibration- 
free. 
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New and Better Products 
—from Bruning Research and Engineering 


In the past, it was Bruning Research and Engineering that 
introduced the first pencil tracing cloths, the first fume-free 
whiteprinters in America, the first band-type drafting 
machines. Today, by virtue of its modern laboratories and 
large engineering staffs, Bruning still leads the way in the 
development of new and better products. In just the past 
year, Bruning introduced five new, advanced reproduction 
machines . . . many newly improved tracing materials. 
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The Product and Help You Need When You 
Need Them—from Bruning Sales Service 
With the most comprehensive network of sales-service 
branches, distributors, and plants in its field, Bruning assures 
you of prompt, dependable service and supply. Your nearby 
Bruning branch is headquarters for a capable staff of 
Bruning sales-service specialists who are immediately avail- 
able to you. Your nearby Bruning branch or distributor 
carries a full line of Bruning products and is staffed and 
equipped to give you fast, efficient supply. You suffer no 
costly delays for lack of supply or service. 









3 More Reasons 


Why You Can Depend on Bruning to Help You Boost 
Drafting Room Output, Save Time and Money! 


Consistently High Quality 
—from Bruning Manufacturing 

In its own modern paper converting plants at Teterboro, 
N. J., Chicago, Kansas City, Los Angeles, and Toronto, 
Ontario, Bruning controls quality all the way to bring you 
tracing mediums and sensitized materials of dependable, 
consistent high quality. The famous Copyflex reproduction 
machines are entirely Bruning manufactured to provide 
you the finest in reproduction performance. 


America’s Leading Supplier of 
Engineering and Drafting Equipment 


BRUNING 


There you have it—the “big package” from Bruning to 





help you meet the demand for greater drafting room output! 


You get a complete line of modern, high quality products! 
You get better service. They work together to bring 


you better results at lower cost. 


Charles Bruning Company, Incorporated 
4700 Montrose Avenue, Chicago 41, Illinois 


In Canada: Charles Bruning Company (Canada) Ltd. 
105 Church Street, Toronto 1, Ont. 


Printed in U.S.A, 











NEW ALCOA ABRASIVE 
ALUMINUM TREAD PLATE 
MEANS SAFE FOOTING! 


slip-proof under oil or water films on inclines up to 30 


Now you can eliminate lost man-hours from slip-slide 
accidents on oil- or water-covered walkways, ramps 
and ladders. New ALcoa® Abrasive Tread Plate is slip- 
proof! Made of a tough aluminum alloy, it has slip-proof 
aluminum oxide rolled right into its surface. That means 
safe, sure footing even when this new tread plate is cov- 
ered with oil or water and inclined at angles up to 30°. 

Like all aluminum products, new ALcoa Abrasive 
Tread Plate cannot rust .. . won’t corrode in atmospheres 
normally corrosive to most metals. One-third the weight 
of steel, it’s light and easy to handle. It’s easy to fabricate 
and comes in standard sizes and thicknesses. 

If slip-slide accidents are a problem in your plant, 
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ALUMINUM COMPANY OF AMERICA 





THE ALCOA HOUR 
ay, TELEVISION'S FINEST LIVE DRAMA 
(PAY ALTERNATE SUNDAY EVENINGS 
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solve it once-and-for-all with ALcoa Abrasive Tread 
Plate. Use it for all your walkways, ramps and ladder 
treads! See your nearby ALCOA distributor or use the 
handy coupon for full details. 


Mail this for new free book on 
Alcoa Abrasive Aluminum Tread Plate 


Aluminum Company of America 
908-L Alcoa Building, Pittsburgh 19, Pa. 


Gentlemen: 

Please send me your new 8-page booklet, Alcoa Abrasive Tread Plate. 
Name Title 

Company 

Address 


City 
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STAINLESS STEEL CENTRIFUGALLY CAST MAY BE 











UNITED STATES PIPE & nitamteny co. 


Stel ind jibes Linn & 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 








Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by one 
of nation’s leading oil companies: 


MATERIAL REQUIREMENTS: Pipe shall conform to 
ASTM Specification A-362-52T. 

CHEMICAL ANALYSIS: Modified AISI Type 316 Cb 
(ELC), with one percent spread on chrome and 
nickel, 

FINISH: Each pipe to be turned, bored and faced 
to surface finish of 125 micro inch or better. O.D. 
tolerance plus 1/16” minus 0”; I.D. tolerance plus 
0” minus 1/32”. 

MECHANICAL TESTS: Tensile Tests —2 tests re- 
quired on each pipe after heat treatment; one at 
room temperature, one at 700° F. 


SIZE RANGE AND 
COMPOSITION FLEXIBILITY 


THE ANSWER TO YOUR PIPING PROBLEM 


Patented U.S.P. process 
meets rigid refinery specifications 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted 
with piping problems involving temperatures, 
pressures and corrosive conditions which only a 
few years ago would have been called impractical, 
if not impossible. 

U. S. Pipe’s Steel & Tubes Division recently com- 
pleted a piping requirement for 700 feet of Type 
316 Extra Low Carbon, columbium-bearing stain- 
less for a large petrochemical plant, which is 
typical of the job metal mold centrifugally cast 
pipe is doing today under a patented manufactur- 
ing process with rigid Quality Control. 

U. S. Pipe is headquarters for metal mold centri- 
fugally cast alloy and stainless steel pressure pipe 
over a wide range of special and standard analyses 
—in large or small quantities. 

Write and outline your refining problems. We may 
be able to help. 


INSPECTION REQUIREMENTS 


1. 


Etching test on sections cut from each end of 
pipe. 


- Radiographic Inspection — Required complete 


circumferential coverage of at least an 8” wide 
section at each end of each pipe in accordance 
with ASTM Specification E71-52. 


. Fluid Penetrant—Entire O.D. and LD. surface 


each piece. 


HEAT TREATMENT: Heat for 4 hours at 2100° F.— 
2150° F., water quench, follow by 5 hours at 1500° 
F.—1600° F. Cool in still air. 


HYDROSTATIC TEST: Each length tested to stress 
of either 90% of the minimum cold yield strength 
or a maximum pressure of 6800 psi—whichever is 
lower. 


Outside Diameter—6” to 50” 

Wall Thickness—%” and up 

Length—Up to 16’ 

Types of Stainless—All Standard AISI and ACI 
grades of ferritic and austenitic stainless, including 
No. 20 Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 
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UNION TYPE MH 


~~ nn ell 
STEAM GENERATOR 
Compare! Make a feature-by-feature appraisal of Ss] J ae ©) ae 4) 8) 8) 8 
the modern Union Type MH Steam Generator. Here's FREE: Illustrated, 16-pg Bulletin MH eX 
the packaged boiler most apt to be,right for you. 354 will be mailed on request. Con- f 4 
That's because the compact, 3-drum MH has not only taining cut-away illustrations, installa- : 

been patterned after Union's larger, 16-year success- tion photos, tube arrangement layouts 
ful, field erected Type H, but it can be equipped to ful- and specs, it will give you the complete 
fill multitudes of steam requirements. No other packaged story. Write for your copy today. 
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within the 10,000 to 40,000 lb/hr range. No other Uy ite). | ROW WORKS 


boiler will do so much for you. 
ERIE, PENNSYLVANIA 

















thet “HAS EVERYTHING 





BALANCED, 3-DRUM DESIGN 


A bare tube view gives you at-a-glance 
proof of the basic soundness. of the MH 
design. There are no long furnace floor 
tubes, water wall headers nor circulator con- 
nections to impede circulation. The MH can 
be brought on the line quickly and will 
readily hordfe fluctuating steam demands 





HIGH MASS GAS FLOW, HIGH HEAT TRANSFER 
The straight-through gas flow over the divided tube banks requires furnace 
baffles only. Tube pattern provides high heat transfer and low exit tempera 
tures without the higher draft losses of a staggered tube arrangement. 





DIVIDED TUBE BANK, 
TANGENT TUBE WALL CONSTRUCTION 


Divided tube banks enclose a self-contained 
furnace and provide multiple tube rows 
between furnace and casing walls. This ar- 
rangement and the use of tangent tubes in 
ovter rows bring about minimum radiation 
losses and low casing temperatures. 


READILY ADAPTABLE TO STOKER FIRING 


The MH is so designed that it may easily 
be converted to stoker firing . . without 
requiring any changes in pressuré parts 
Installation is simple. With the furnace floor 
removed, only minor alterations need be 
made to the draft equipment 





MEETS PRESENT AND FUTURE FUEL NEEDS 


The MH Steam Generator can be equipped 
for oil or gas firing or both . ... or for burn- 
ing refuse or by-product fuel. It can be 
furnished with either fully automatic, semi- 
automatic or manual ignition and combus- 
tion control. 





OUTFITTED TO MEET YOUR 
SPECIAL REQUIREMENTS 


Superheaters, of the pendant type, with or 
without control, can be installed to meet 
total temperature requirements. Heat re 
covery‘equipment is supplied when needed 
High pressure units are also available for 
special applications 











FACT: New floating roll-table drive 


solves space, shock, maintenance problems 


Basic facts show how Westinghouse floating gearmotors bring 
greater efficiency and economy to roll-type conveyor operations: 


FACT 1: Space needs minimized by compact drive design 
Shaft suspension of drive and absence of separate 
coupling give maximum spacesaving and assure 
greater operating safety. 


FACT 2: Roll shocks cushioned by spring mounting 
Spring mechanism on anchor arm and “on-shaft” 
mounting enable this gearmotor to withstand shocks 
and stresses from roll eccentricity. 


FACT 3: Maintenance reduced by drive simplicity 
Absence of couplings, simple yet rugged gear ar- 
rangement and integral design of over-all unit all 
combine to cut maintenance needs to the minimum. 


For more facts on this or any Westinghouse gearing equipment, 
call The Man With The Facts...he’s the Westinghouse sales 
engineer at your nearest Westinghouse sales office! J-07343 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


A locking screw and clamping plate 
lock this compact gearmotor firmly to 
roll-table shaft. All power is transferred 
to roll shaft at low unit pressures. 








The man at the Auto-Shift produces more. 
Two finger-tip controls adjust board height 
and slope so easily that working position can 
be frequently changed—board can be 
instantly, effortlessly shifted to most 
convenient and comfortable position. Work 
is shifted to draftsman—draftsman never 
reaches for work. 


The tracing you want is always on top in a 
Hamilton Shallow-Drawer unit. An 
exclusive Hamilton tracing lifter supports all 
tracings filed above— permits any one tracing 
to be easily located, removed or refiled. 
When drawer is closed, same tracing lifter 
compresses all sheets—keeps them flat and 
wrinkle-free 


Shallow-Drawer Unit 


amilton Drafting Equipment 


BD wamitton MANUFACTURING COMPANY > TWO RIVERS WISCONSIN 
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and more complex... we’re getting automated 


--. computers are computing... the missiles 


It’s time to stop and take a look! 
Ask three of your friends how they 


prised at the different answers you receive. And 
when you quiz them further on how much relia- 
bility is needed in a particular product ...how 
they would control the design and manufacture 
of that product to obtain the amount of reliability 
they want... you'll be even more surprised by 
the variety of the answers. 

So...let’s define reliability. Let’s start off with 
a definition that is gaining the most acceptance in 
the technical field... 

The reliability of a particular component 
or system of components is the probability 
that it will do what it is supposed to do under 
operating conditions for a specified operat- 
ing time. 

Looks simple enough! 

But what hazards it presents! The first impor- 
tant challenge is that word “probability”. . . it 
takes you seriously into the field of data collec- 
tion and statistical analysis. Then you check into 
the phrase “do what it is supposed to do”. .. some- 
one must define these objectives. And, look at the 
“operating conditions”. . . pause briefly and reflect 
on the many different conditions under which 
products operate. And, finally, note the phrase 
“for a specified operating time”... does one nor- 
mally, consciously, define reliability in terms of 
time? 

These considerations pose problems for all of 
us...the manufacturers of components, those 
who assemble components into other products, 
systems personnel, designers, industrial engi- 
neers, production workers, purchasing agents, 
quality control...and users! 
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What is reliability? 


Industry in the United States is becoming more 


are flying... the digits are digitizing... 


And the word “Reliability” takes a new and 


different meaning... what does it mean to you? 












Let’s look at the word “probability?” 


Picture a chain, with its successive links. Many 
of today’s systems, simple or complex, comprise 
such a chain of components. However, as we all 
know, that chain will be only as reliable as its 
weakest link. And, statisticaliy, the over-all reli- 
ability of the chain or system is the mathematical 
product of the reliabilities of the individual links 
expressed as... 


Over-all Reliability, Ro=ri x re x r3..+Tn 


As an example, assume a product has a chain 
of 100 components in which each component has 
a reliability of 99 per cent... which assumes that 
only one out of a hundred units of each compon- 
ent will fail. These are relatively high standards 
established by past practices. But what happens? 
Multiplying .99 by itself one hundred times 
(.99'), note that our chain of components will 
have a reliability of only 36.5 per cent! Two out 
of three of our chains would probably fail! 


As another example, let’s look at contacts in a 
multi-contact electric connector. If, for instance, 
we are to assemble connectors containing 25 simi- 
lar contacts from a 1% defective contact popula- 
tion, we can expect 22% of the connector 
assemblies to contain one or more defective con- 
tacts! See how the multiplication of probabilities 
presents a major challenge to both designer and 
manufacturer? 


But all is not lost! There is another side of the 
picture. With proper care, analysis, and control, 
our organization at Cannon has actually achieved, 
in special “missile quality” contacts, a known level 
of only 2.85 x 10°% defective...or one defec- 
tive part in 35,000! Naturally, we don’t achieve 
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that with all our contacts ... but we do try to design and 
manufacture the utmost in reliability required for specific 
applications. 
However, to return to your problems and to go a step 
further in demonstrating “probability” of uncontrolled 
contacts ... and the challenges it poses to you and to us... 
consider the case where we have three groups of contacts, 
each group with contacts of different sizes. Let us assume, 
also, that each group has different percentage defective pop- 
ulations and that the three groups are assembled in a 90- 
contact connector as follows: 
50 No. 16 contacts with a population reliability of .59; 
25 No. 12 contacts, reliability .60; and 15 No. 8 con- 
tacts, reliability .64. 

Then... 


Re 
(90 contact 
connector) 


—— T 416 x Tgi2 X Tyg 


or, 
Re 


(90 contact 
connector ) 


—(59) (60) (.64)=.23 


It is apparent from the above that connector contact 
populations must be maintained at extremely low values 
of percentage defective. This is of extremely vital impor- 
tance if we are to produce connector assemblies which will 
perform satisfactorily in systems utilizing series circuitry, 
where the failure of one contact pair can cause failure of 
the entire system. 

We have been talking only about a contact... just one 
of the many different materials and parts (such as contact 
pins, insulators, shells, and couplings) going into the more 
than 20,000 different connector and electrical items we 
manufacture. Think of the “product of reliabilities” rule 
in systems comprised of tens, hundreds, or thousands of 


electrical components connected by connectors such as 
ours. Regardless of whether they design, manufacture, sell, 
or use washing machines or guided missiles, everyone faces 
the same problem. That’s why we're taking some of your 
valuable time to present the important subject of relia- 
bility here. 


* 






All of us, when we specify materials, parts 
=| or components must constantly keep in mind 
the (a) “probabilities; (b) what the part is 
supposed to do, (c) the operating conditions, and (d) the 
time it must operate satisfactorily. Let’s see what we can 
do to increase reliability in relation to these four factors : 

(a) Probabilities. To increase the reliability of any 
component, and thereby the system as a whole, it is nec- 
essary to think in terms of statistical distribution of im- 
portant physical properties. From field reports of failure 
and laboratory test results, we must first isolate those 
properties which most frequently cause trouble. It is then 
necessary to determine whether poor performance is due 
to lack of process control to keep the product within speci- 
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fied tolerance limits, whether the dollar sign has entered 
into the picture too far—cutting reliability down for the 
sake of a few cents here or there—or whether 
oes the design itself is inadequate for an end-use 
application. In any case, the use of the sta- 
tistical approach to problem solution offers a positive 
method of obtaining known levels of reliability. 

(b) Definition of Function of Product. Each com- 
ponent and each system... both civilian and military... 
in each different field of endeavor, in each product 
produced, has different functions. None of us should “over- 
build”... nor should we “under-build?” We should look at 
our specifications closely. 

(c) Operating Conditions. Temperature and pressure, 
humidity, corrosive atmospheres, stray electric and mag- 
netic fields, low and high frequency noise, shock and vibra- 
tion...all must be considered plus conditions prior to 
product use. 

(d) Operating Time. This varies both for different 
products and different fields of application. Have you set 
reasonable lengths of operating time for your product or 
system, from the viewpoints of both usage and economics? 


* 


We at Cannon Electric are proud of our 
historical emphasis on quality and relia- 
bility. Since our inception in 1915 we have 
consistently adhered to a design philosophy embracing the 
highest quality and reliability in each Cannon Plug for the 
specific application for which it is to be used. /f we cannot 
design to that principle, we don’t make it! In manufacture, 
we are proud of our know-how in depth, proud of our fine 
quality control systems, proud of our personnel, and proud 
of our reliability control group. The “Cannon Credo”... 
part and parcel of the everyday life of each Cannon em- 
ployee... is posted in all offices and all departments of 
all eight Cannon plants around the world. Three of its 
sections read as follows: 

To develop an organization of exceptional people 
possessed of respect for the dignity of the individ- 
ual and imbued with the spirit of the team. 

To provide a facility with which we can produce 
to our utmost in an efficient and pleasant environ- 
ment, 

To develop and produce products of such qual- 
ity, and render such service, that we may always be 
proud of our efforts. 





* 


Whenever you have an electric connector reliability 
problem ...in design, engineering, production or proto- 
type phases... we would welcome the opportunity of dis- 
cussing it with you. 


Cordially, 


President 


CANNON ELectric CoMPANY 
3208 Humboldt St., Los Angeles 31, California 


Please 
Dept. 417 
Eight plants around the seven seas! 
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FEATURES 


e Changing Resistor-Capacitor Can gives Single Point 
or Differential Control. Control point easily adjusted 
by set pointer. 

e Fully adjustable, self-locking differential between 
high and low contacts. Safe contact voltage—never 
over 6 volts. Current in micro-amps. 

e Self-wiping control contacts made of non-corrosive 
Monel. All other parts are hermetically sealed against 
corrosion. 

e Electronic tube, Relay and R-C Can are plug-in 
units. Load Contacts on Relay are Single-pole double- 
throw. 

e Attachments can be fitted to present 100 Series 
Taylor Instruments with no drilling. 

e Internal wires and external connections numbered 
for easy servicing. Signal lights and vibration damp- 
ing available. 





ELECTRONIC 
CONTACT 
CONTROLLER 


BY Taylor 


ERE’S rugged, positive contact action for control 

mechanisms of the two-position action type—the 
“on-offs”, “open-shuts” and “high-lows”. This new 
Taylor Electronic Contact Controller embodies a com- 
pletely new concept in contact mechanisms—it’s de- 
signed for: 
1. Accurate and dependable operation of electrical 
circuits. 
2. On-off applications with small process lags, slow 
reaction rates, and small and infrequent load changes. 
3. Use on nearly all types of measuring systems — 
temperature, pressure, liquid level, flow, humidity, 
speed, etc. 
4. Indicating, recording and/or controlling purposes. 
An extremely versatile instrument, the new Taylor 
Electronic Contact Controller can be used in many 
different places where pneumatic facilities aren’t ad- 
visable or available. It’s made also for use as a supple- 
ment to pneumatic control. 
These standard forms emphasize the flexibility of the 
instrument: Two-Position Single Point Action (On- 
Off), Two Position Differential-Gap Action (On-Off 
with adjustable differential gap or neutral zone), and 
Three-Position Differential Gap Action (High-Medi- 
um-Low, differential adjustable). 
For full details ask your Taylor Field Engineer or 
write for Bulletin 98265. Taylor Instrument Com- 
panies, Rochester, N. Y., or Toronto, Canada. 


fo 





is 
‘Taylor Instruments 


MEAN 





ACCURACY FIRST 








IN HOME AND INDUSTRY 
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How the LINK-BELT Roto-Louvre dryer 
guards your product 


“ 
* 
‘ 





ene 
‘ ‘ aa 24 
* + ry 
Roto-Louvre, shown in magnesium sulphate produc- 
tion, permits shorter retention time for material in / 
drum ... needs only half the floor space required by JA ee 
other designs. a - e 


Provides gentle pre-drying, drying ff WS yr 




















. . i. - — oe 
or cooling mith laboratory accurac == vague 
HE dangers of overheating or degradation of 3 aor ay 
your product make the drying cycle a key 2 
element of your quality and cost control sys- 
tem. Duplicate the pre-forming of your labora- 
tory operation with a Link-Belt Roto-Louvre 
dryer. Common-sense design 
This compact, highly effective machine intro- assures effective heat transfer 
duces dry, heated air through ever-changing 
channels reaching the entire surface of every asenh cian _ sein alain maatiiitl » hed 
. . ast ‘ » até. ae . a oto- -OUV as arges volume al assing i roug ed, 
particle. Stratification and segregation result of air penetrating thin bed of | preventing overheating. Precise 
ting in an irregular, overdried or underdried material near feed end, where control of input air temperature, 
product—are prevented. on See must =— —— — conditions of mate- 
ete * 9 “ piace. s material moves for- rial travel assures maximum 
For a complete report on Roto-Louvre’s re ward and bed becomes thicker, heat transfer per cubic foot of 


markable efficiency, send for Book 2511. Or, smaller air passages reduce vol- air. 
if you prefer to send us a sample of your mate- 
rial, we can work out drying, cooling or roast- 
ing procedures you can duplicate in your own 
plant .. . using the right dryer from the broad 
Link-Beit line. 











LINK-BELT COMPANY 
Prudential Plaza, Chicago 1, Ill. 


Please send me 20-page Roto-Louvre Book 2511. 


LINK:©@;BEL 


DRYERS * COOLERS * ROASTERS 








ST ch titench Reena dad yee RAE eae 
0 aa en ee Ree oe LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve 
Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 

Ge stecdacnckeeeee Zn TES Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, 
| Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout 
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DUAL BANK Condensers 


of Tomorrow 


®@ Specifically designed for larger, more 
efficient electric generating stations. 


@ Adaptable to your station layout. 


@ Designed to minimize field erection 
problems. 


@ Additional steam lanes shorten path and 
resistance to steam travel. 


@ Lower pressure drop and higher vacuum. 


@ "Zero" condensate temperature 


depression. 


@ DEAERATION . . . 0.01 cc per liter is 
attainable. 


@ Purity of condensate. 


At C.H. Wheeler the most modern 
engineering techniques are at your 


service. Let our engineers help you. 





Contact your local representative or 


Cc. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PA. 
Manufacturers also of Vacuum Equipment ¢ Pumps for Circulating Water, Condensate, Water Supply and Drainage 


Marine Auxiliary Machinery ¢ Special Products for Atomic Service 
WE 607 
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IGHTS of rockets swooshing 

become more and more familiar as we 
thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some- 
where along the line was the reason for this 









disappointing trajectory. 

What we do wish to say is that Sanborn 
equipment is playing an increasingly vital part 
in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computers, and in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
*"150’s”” are helping rockets to get and stay 













where they belong. 

You can see Sanborn systems in many 
other places, too. Oil fields, electronic com- 
ponent production lines, machine tool plants, 
hydraulic testing laboratories, numerous air- 
craft manufacturers, computing facilities... 
are putting single to 8-channel Sanborn systems 
to work. (Most are housed in vertical mobile 
cabinets, while those in the ‘“‘field’’ are often 
divided into portable packages for each instru- 
ment.) All of them give their users inkless, 
permanent recordings in true rectangular co- 
ordinates, one percent linearity, as many as 
nine chart speeds, and the efficiency (and 
economy) inherent in Sanborn unitized design. 
A dozen different plug-in preamps further 
extend their value, by making change- 
over to new recording inputs a quick 
} and easy procedure. 





















COMPANY 


CAMBRIDGE 39, MASSACHUSETTS 


Which way rockets are going may 
not be a primary concern of yours. 

But if recording problems are, 
you're apt to find some interesting 





and useful answers in Sanborn’s 
2-, 4-, 6-, 8-CHANNEL 16 page “150 System”’ catalog. 
8-, 6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy. 
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NEW FEATURES! HIGHER EFFICIENCIES! NEW ‘‘3-IN-1’"’ DESIGN! 


AMERICAN BLOWER SERIES 106 INDUSTRIAL FAN 


Certified ratings! Pressures to 18” 
w.g.! Volumes to 125,000 cfm! 
Heavy construction! Choice of 3 
special-duty wheels! You get all 
these features, and many more in 
American Blower’s new Series 106 
Industrial Fans. 


Available in 16 sizes, each with a 
high efficiency rating. Series 106 
fans offer a wide range of optional 
accessories and construction fea- 
tures to meet standard or special 
specifications — or you can buy it in 
7 sizes as an efficient, heavy-duty 
“packaged” industrial fan, complete 
with motor, V-belt drive and weath- 
ertight running-gear enclosure. 


Get complete data from your near- 
est American Blower Branch Office, 
or write for Bulletin 5306-H. 


Series 106 Industrial Fan 


Choose the wheel to fit the duty 

















Air Handling — for effi- Material Handling — Long Shavings — spe- 
cient handling of air, efficiently handles air or cially designed for con- 
fumes, or gases — either gases containing granu- veying or handling air 
clean, or containing light lar material—dust grain, or gases containing long 
concentrations of dust exhaust from buffing or stringy material — wood 
or materials. grinding wheels. shavings, fibers, alfalfa. 











A j | wer AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
merican Blo CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


products serve industry cnctiniil Rittiten- tinea 


@ Air Conditioning, Heating, 
Ventilating Equipment 
Mechanical Draft Equipment 
Industrial Fans and Blowers AM € be i CA he 
Centrifugal Compressors 
Gyrol Fluid Drives 


Dust Collectors 
Refrigerating Machines 
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Wrought Iron Pipe’s built-in protection 
... always “on guard” against corrosion 


Wrought iron pipe’s “armed guard” against corro- 
sion is a concentration of thousands of glass-like iron 
silicate fibers distributed throughout the metal. 

These iron silicate fibers are relatively immune to 
corrosion . . . So any attacks by corrosion are evenly 
dispersed over the entire surface of the metal. As a 
result of this built-in protection, deep pitting and 
penetration are repelled . . . costly premature repairs 
and maintenance are eliminated. 


Our booklet, ‘““The ABC’s of Wrought Iron” tells 
more of this story. You'll find it profitable reading. 
Write for your copy today. 

A. M. Byers Company, Pittsburgh, Pa. Estab- 
lished 1864. Division Offices in Boston, New York, 
Philadelphia, Washington, Atlanta, Chicago, St. 
Louis, Houston, San Francisco. International Divi- 
sion: New York, N. Y. 

Available in Canada and throughout the world. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
7 
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Typical Mechanical Properties of Ni-Vee Bronzes 





A 


TYPE (lead free) 


B Cc D E 
(1% lead 


(5% lead) (10% lead) || (20% lead) 





As | Tem- 


pered | Treated 


Heat- As 
Cast 


Tem- 


pered 


Tem- As 
pered || Cast 


Tem- |} As 
pered || Cast 


Tem- || As 
pered || Cast 





Tensile Strength (thousand psi)....|} 50 65 85 45 
Yield Strength (thousand psi) 22 40 55 20 
Elongation, % in 2° 40 10 10 30 
Brinell Hardness 85 130 80 























60 40 50 35 40 25 30 
30 20 30 20 25 18 22 
8 15 5 10 2 5 2 
120 80 130 80 0 70 80 























Specifying is simple and systematic 
with 5 versatile Ni-Vee Bronzes 


Now ... designers and engineers can readily select 
a suitable bronze for any specific need ... from 
only five Ni-Vee* bronzes. 


“As Cast,” these five Ni-Vee bronzes provide 
mechanical properties that surpass those of com- 
parable G bronze, red brasses and leaded bearing 
bronzes. What’s more, their superior properties can 
be still further elevated by simple heat-treatments. 


Basically, each Ni-Vee bronze contains 5% nickel 
and 5% tin, from 0 up to 20% of lead. Tensile 
strength ranges from 25 to 85 thousand psi, and 
hardness from 70 to 180 Brinell. 


Advantages 
Just five of these Ni-Vee bronzes make it possible 
to standardize metal inventories, melting practices 
and shop operation ... as well as specification 
... to meet many industrial uses for copper-base 


castings. 


Each Ni-Vee bronze contains an optimum nickel 
content to raise levels of strength, hardness and 
toughness. In addition, this nickel content provides 
a high degree of corrosion resistance in the Ni-Vee 
bronzes. Negligible zinc content makes it free from 
dezincification. This spells resistance to stress- 
corrosion attack. 


ico, THE INTERNATIONAL NICKEL COMPANY, INC. 
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A versatile family 
Copper-base alloys are ordinarily used for the 
three types of castings listed below. For each of 
these applications a Ni-Vee bronze provides partic- 
ular advantages: 


(1) Constructional castings — high strength 

(2) Pressure castings — fine grain 

(3) Bearing castings — resistance to wear 
and seizure 


The simple family of five Ni-Vee bronzes actually 
replaces the confusing variety of miscellaneous 
bronzes. As a result, engineers and designers can 
now specify simply and systematically . . . specify 
Ni-Vee bronzes wherever possible. Parts cast in 
Ni-Vee bronze already serve electrical, power, steel, 
petroleum, chemical, automotive, aircraft, railroad 
and other industries. 


Engineering data for you 

Learn how the Ni-Vee bronzes can simplify your 
specification work, improve product performance. 
Send for a copy of “Engineering Properties and 
Applications of Ni-Vee Bronzes.” 
It contains useful information like 
that given in the table above: tables i= 
of composition, charts on deforma- — 
tion, friction, fatigue, elevated 
temperature service, electrical 
resistivity, wear and other engi- 
neering data. Write for it now. 


*Registered trademark 


67 Wall Street 
New York 5, N.Y. 
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New Television Camera Pickup Tube Principle . . . 


. was disclosed during the dedication ceremonies on September 13 of the Research Laboratories of 
Ww estinghouse Electric Corporation near Pittsburgh, Pa. A test-pattern background silhouettes the 
tube. It is termed “Ebicon” from the initials of the pbrase “electron bombardment induced con- 
























ductivity” which is the phenomenon basic to its operation. The tube promises to be 100 times more 
sensitive than the standard tube used in television cameras. For further details on the Research 
Laboratories see page 1038 in this issue. 
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ASME Student Member Program 


IN ORDER to give greater recognition to the Student 
Member in ASME activities, the Council, in June, 1956, 
adopted a new Student Member Program. The new 
program, which is being implemented this fall, is also 
designed to bring the students into more active member- 
ship in the Society and should go a long way toward in- 
stilling in student engineers a professional attitude and 
pride in belonging to the engineering profession. 

Besides the procedures to improve Student Member 
contact with the Society, the program also provides in- 
creased services, including 12 issues of ME&cHANICAL 
ENGINEERING per year (instead of eight as at present), a 
book of five coupons that may be exchanged for five 
technical papers presented at ASME Meetings, and a 
Student Member Pin (when elected Student Member). 
In addition Student Members will now share in 


activities and privileges of ASME membership but will 
pay only $5 per year with no initiation fee. 


The 
designation “‘Student Branch’ is to be changed to 
‘“Section’’ and be identified by the name of the college 
at which the Section is located. 

Other important changes and innovations follow: 

Yearly enrollment will be discontinued. A qualified 
engineering student will now apply for membership in 
ASME, first as a Student Member, then, upon successful 
completion of requirements for an engineering degree, 
as ari Associate Member. 

Each new Student Member will receive a membership 
card and an invitation to attend Section and National 
Meetings of the Society. 

Upon receipt from Headquarters of names and ad- 
dresses of Student Members at Student Sections located 
within the geographical Section, the Section chairman 
will welcome them as ASME members and invite each 
Student Member to attend Section meetings. 

With the co-operation and support of the Old Guard 
and the Faculty Advisers, the National Junior Committee 
will arrange panels of Old Guard and Associate Members 

formerly Junior Members) to discuss subjects of interest 
to students. 

Old Guard Members will serve, when available, as 
Student Councilors and attend Student Section meetings. 

The Old Guard prize contest is to be continued. 

At the beginning of the senior year, each Student 
Member will receive, with the compliments of the Old 
Guard, a copy of “The Unwritten Laws of Engineering.” 

Prior to graduation each Faculty Adviser will con- 
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tinue to recommend to Headquarters, with two addi- 
tional references, those Student Member graduates eli- 
gible for the Associate Member grade. (The application 
for transfer has been discontinued.) 

ASME staff will send a letter from the ASME President 
to each of the Student Member graduates with a mem- 
bership card, 10 free coupons, dues statement, and under 
separate cover with compliments of the Old Guard, 
the ECPD ‘‘Professional Guide for Junior Engineers.”’ 

What prompted ASME to look into its Student Mem- 
ber Program? It was found that only 40 per cent ot 
Student Member graduates transferred and paid dues as 
Associate Members. Further studies indicated that of 
the 40 per cent who did transfer to the Associate Member 
grade only 40 per cent, or 16 per cent of the graduates, 
remained in the Society after five years. It was evident, 
therefore, that the Student Members were not given 
sufficient incentive and that much additional work must 
be done by both the Faculty Advisers and ASME Sections. 

This was clearly pointed up in a survey to determine 
what steps should be taken to improve the situation. 
The survey indicated that procedures for enrolling and 
transferring must be simplified, that Faculty and Mem- 
bers must take greater personal interest in the Student 
Member and the Associate Member if they are to retain 
their membership, and that ASME must provide serv- 
ices similar to those provided by other societies. 

ASME has taken these steps and many more in its new 
Student Member Program. The machinery is now in 
motion and with the co-operative efforts of Faculty 
Advisers, Members, Sections, students, and ASME staff, 
it is to be hoped that the Program will be successful. 

And to be successful, each engineering student must 
take pride in belonging to the engineering profession; he 
should be aware of his obligation to the profession and 
the need to contribute to its development by active 
participation in a professional society; he must have an 
understanding of the importance of continuing his pro- 
fessional development and education utilizing the means 
provided by ASME; he should prepare to become a 
registered professional engineer; and he must have an 
appreciation of the position of the engineer in our social 
and economic system through participation in civic 
affairs. 

The ASME Student Member Program is designed to 
develop these traits in the engineering student; it is up 
to the student to take full advantage of the program 
and thereby reap the benefits, both now and in the future, 
of belonging to a professional society. 
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How to Analyze the Cost of Machine Tools... 


... From the Swivel Chair 





Based on experience in retooling Norwegian motor plants, 


an equation incorporating machine-tool cost factors was de- 


By Realf Ottesen, Affil. Mem. ASME 


veloped and reduced to the form of a nomographic chart 






Senior Designer, McCulloch Motors Corporation, Los Angeles, Calif. 


Some years ago the author was faced with the problem 
of setting up general rules for the retooling program of 
many Norwegian motor-manufacturing plants. To 
avoid subjective arguments and to place general limits 
on the factors involved in deciding whether or not a new 
tool should be procured, and also to select the proper 
replacement tool, the author found it wise to treat the 
whole subject in a mathematical way. This proved 
especially useful in those cases where many varied pro- 
duction methods and machines are employed to com- 
plete the desired product. Furthermore, mathematical 
terms enjoy an ever-increasing popularity in these days 
when we are getting accustomed to employing elaborate 
computers on a wide scale. The analysis led finally to 
a simultaneous equation which for the sake of reproduci- 
bility was transformed into a nomographic chart with 
the aid of which the individual figures could easily be 
gathered and put together. The term ‘‘from the swivel 
chair’’ refers to the fact that this chart can be handled 
from the desk, and so allows the manager to select a 
suitable future tool, and also lets him survey his whole 
setup as to the plant's cost level and efficiency. 


Basic Idea 


The idea behind this scheme is based on the following 
assumption: 

In any factory the production force is the tool which 
machines the assumed product plus the laborer who 
spends his hours at the tool to bring it into the desired 
shape. Here we have two sources of cost, such as the 
cost of the tool per hour and the wages of the laborer per 
hour. The tool costs a certain initial amount at its 
purchase, then is depreciated through a certain sequence 
of years while the laborer demands his hourly wages. 
Even if the tool is completely automatic the cost for the 
depreciation of the tool still remains. 

Coming now to the main point of this reasoning, an 
attempt is made to condense all possible production 
costs to one term: 

This term includes the cost of the tool in dollars per 
hour, direct labor costs, indirect labor costs, and other 
costs. Included in the cost of the tool are the initial 
cost, including interest on capital, depreciation of the 
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tool. The mathematical 


the 


maintenance of 
reasoning involved in determining the value of this term 
will be shown later. 

We all know that the reason for contemplating the 
purchase of a new machine is either to cut production 


tool, 


costs or to increase production. In cases where the 
desire is to cut production costs, the proposed tool is to 
be used to replace a worn-out tool which is no longer 
doing its job, or the new tool is a modern one which does 
the job more efficiently than the old obsolete tool. In 
most cases where a new tool is to be purchased there is a 
wide choice of tools from which to choose which will 
do the job. Provided we dispense with all individual 
feelings, such as the more or less famous make of the 
tool, its reputation, its appearance, and the like, there 
remain the following basic questions: 

1 What is the initial cost of current tools? 

2 How do the costs of the tools compare with those 
of my competitors’ tools? 

3 What price level has the tool to be loaded with for 
no profit ar eths certain profit conditions? 

These questions can be resolved by applying the data 
given in Table 1 to the nomogram, Fig. 1. 





Table 1 Nomogram Data 
Item Dimension 
Initial cost { $ 
Depreciation factor a % 
Space requirement q sq ft 
Specific cost of floor space b $/sq ft 
Cost of energy (current $/kwhr 
Power consumption. p kw/hr 
Utilization factor X hr/year 
Total debit cost per hour D $/hr 
Direct hourly wages t $/hr 
Indirect hourly wages K $/hr 
Unproductive wage factor z $/hr 


The author will try to give a solution for all these 
variables as it is the aim of this treatise to stay within the 
bounds of dollars and cents by not using a subjective 
view which sooner or later always winds up in differences 
of opinion. From the first moment this aim will seem 
confusing. The whole problem, however, will appear 
more susceptible of solution if we start out by assuming 
the utilization factor as a function of annual expenses for 
the tool against the hourly expenses, which gives the 
following equation 
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annual expenses in $/yr 
Utilization = = 
hourly expenses in $/hr 
[he final result is in hours per year. 
How we arrive at the specific mathematical terming 
of this equation will be shown in the following. 


Annual Cost and Depreciation Factor 


It is not the aim of this paper to give a thorough 
analysis of the varying ways which decide the proper 
calculation of the depreciation factor. The following 
points, however, may help in summarizing this problem, 
although they are very well known everywhere in 
management. In the calculations any depreciation 
appears as a cost. In some cases, and especially when 
the balance of the year is in excess of expectations, there 
can be ordered extraordinary write-offs. This results in 
a decrease of the annual write-offs in later years. In 
extraordinary cases some tools may be depreciated to a 
low value or, for example, $1.00. In this case no further 
deductions for depreciation would be made in the books. 
However, when calculating the cost of production, it 
wouldn't be fair to debit the product with excessive 
depreciation for any particular year. These calculations 
once made up should be followed as long as the tool is 
being used and regardless of the possibility that the 
books will show differently. This procedure will be 
followed in this scheme. 

Refinancing New Tools. Any amounts for depreciation 
are designed to refinance the purchase of a new tool. 
Therefore it is essential that there is enough capital on 
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Fig. 1 Nomographic chart for analysis of 
cost of machine-tool operation 


aA + bg+ X[nd+2+K)+ sp 
X 


D= in $/hr 


, aa 
=“ D 


where 


A = initial cost in $ 
a = depreciation factor plus */3 of rate of 
interest plus rate of repair work 

q = space requirement .in sq ft 

6 = cost of floor space in $/sq ft 

X = utilization factor in hr/yr 
= total debit cost in $/hr 
= direct hourly wages in $/hr 
= indirect-hourly-wage factor 
= unproductive wage factor 
= cost of energy 
= power consumption 


in cents/kwhr 
in kwhr 


Precision Boring 
Mill 
= $25,000 
= 0.1215 
100 sq ft 
1.25 $/sq ft 
2000 hr/yr 
2.20 $/hr 
= (0.22 
0.10 
2.5 ct/kwhr 
1.8 kwhr 


N Result: D = 4.55 $/hr 


Example 


hand to procure a new tool considering the actual price 
of this new tool at the time of purchase. For this 
reason it is sometimes necessary to make allowances for 
fluctuations of prices in the open market. A careful 
management will always desire to follow any price 
fluctuation in the market, especially its effect on the cost 
of a new tool. As it is furthermore commendable to 
correct the amount of depreciation at least once a year, 
the management has the assurance that the depreciations 
made during a sequence of years surely will buy a new 
tool in due course. 

The depreciation factor usually is termed in percentage 
of the value of the tool whether the price is the initial 
cost or the actual price of the tool. For an ordinary 
tool the depreciation time can be stipulated by 10 years 
and the depreciation factor is then 10 per cent or 0.10. 
It goes without saying that these factors have to be ad- 
justed to the practical results. In case the tool in ques- 
tion shows heavy wear, the depreciation factor has to be 
increased and vice versa. 

Cost of Repairs. In addition to the depreciation factor 
there is the cost of the repair work. This is entirely a 
matter of experience and routine which every manager 
knows to close tolerances. Usually the cost for repair 
is almost nonexistent in the first years but picks up at an 
increasing rate in later years. In order to equalize an 
almost constant depreciation factor and a gradually 
increasing repair factor it would be most desirable to 
operate with as equal a combined factor as possible. 

It is somewhat difficult to state the correct figures 
concerning depreciation factors as these are matters of 
personal judgment and experience, and furthermore 
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must be agreed to by the Bureau of Internal Revenue. 
Machine tools which are the subject of this paper will 
range between 5 and 10 per cent. Furthermore it must 
be decided whether a machine tool is fully satisfactory 
as to competing qualities or, maybe, has to be replaced 
much earlier in order to give way for a more effective and 
cost-saving one. With these remarks we can consider 
the matter of depreciation as settled. 

Interest Charges. Another point to be remembered is 
the calculation of interest charges. In many cases and 
especially where the production facilities are being 
extended, the management has to take up a loan for the 
purchase of new machine tools—and has to pay a certain 
rate of interest. Some specific remarks about this are in 
order. 

If an outside loan has to be established, naturally 
the lender charges a certain rate of interest which then 
remains as a firm cost for the factory until the loan is paid 
back. This cost for the interest consequently must 
remain part of the production cost. 

Provided the capital comes from the plant’s own 
funds, this also has to be subject to interest charges if 
the structure of the factory is to remain sound. It is an 
ironclad rule that capital which can be disposed of 
should bring interest back into the plant. If the plant 
were unable to provide interest on its own capital, 
the stockholders would be at a loss, and this is an 
unhealthy development as a management that has come 
into this serious position would experience considerable 
difficulty in raising any additional funds. Yet it may 
be stated here that a company should prefer to use its own 
capital and pay interest to itself because any outside 
lending agency will demand some sort of security 
usually the plant's assets—and in case of bankruptcy 


such agency is entitled to repayment ahead of the stock- 
It is, therefore, not only commendable but also 
strongly advisable that the management make allow- 
ances for these interests in all cost-accounting methods, 
whether its own or outside capital is iauulieed. 


holders. 


Estimating Interest. The originally invested capital is 
the price at the date of the machine-tool purchase plus 
the cost of duty, freight, erection, and so on. Let us 
assume that the price of a tool is $25,000. A 5 per cent 
interest on top of this figure would amount to $1250 
for every year. This cannot be correct as no provision 
has been made for the depreciation during a sequence 
of years. This method would be proper when all 
depreciation sums would be put into a bank account, 
and the interest from this account would be deducted from 
the original value of the tool. As it is, nobody would act 
like this. Instead, the amounts owed to depreciation 
are usually invested in the same enterprise from which 
they came. In case we would estimate interest of these 
new assets again on top of the formerly mentioned 
assets we would suddenly have to face the fact that we 
estimated interest from both assets, which sounds absurd. 

For the sake of simplicity and for the purpose of ob- 
taining a practical and appropriate solution, there exists 
the possibility of multiplying the rate of interest—here 
called ¢c—with a factor like 2/3; wherein ¢ remains the 
rate of interest for the whole period depreciation is in 
effect. By this means we avoid overdimensioning the 
interest procedure as just explained. Thus ex - 
e.g., that the rate of interest is 4.5 per cent we only 
account constantly for ?/; X 4.5 = 3 percent. For the 
final analysis of the total cost of machine tools we will 
avail ourselves of this method. 
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Previously we had mentioned the yearly cost for 
repair work. As the factor of depreciation and the rate 
of interest are suitably expressed in percentage this 
should be the proper term for the factor of repair work 
g. In order to make the final nomogram most appli- 
cable this factor will be set arbitrarily at 2 per cent con- 
stantly. 

The final estimate for depreciation, interest, and repair 
work will assume the following shape: 

The total depreciation 4 will consist of the following 
factors 


a=ft%#ssce+g 


where 


f = factor of depreciation 
¢ = rate of interest 
g = factor of repair 


This factor a4 multiplied by the total price of the new 
tool gives the yearly amount of depreciation. 

The reason for having given these well-known facts a 
somewhat detailed explanation will be fully understood 
later when it has been shown that the total amount for 
depreciation has a somewhat dominating influence 
upon the production cost. 


Cost of Upkeep 


As soon as the amortization plan comes into effect 
any machine tool will start running current expenses 
for upkeep, such as rent of floor space, heating, light at 
tool and in shop, insurance, electric energy, and so on. 
The last mentioned item will be treated separately. 

In order to find a mutual base which facilitates a 
specific estimate of these current expenses, it is sug- 
gested here to convert these into cubic feet of shop vol- 
ume or better into square feet of shop area. The latter 
method seems to be the most suitable one inasmuch 
as most of the modern factories consist of one-story 
buildings where the distance from the floor to ceiling 
remains uniform. This makes the shop volume identical 
with the floor area. Thus it seems appropriate to 
correlate the cost of upkeep for a tool with relation 
to the floor space it covers. 

Estimating Floor Space. When listing the space in square 
feet of a machine tool, the following items must be 
taken into consideration: 


(a) The space requirement of the machine itself com- 
prising all the tool’s movements in a horizontal plane. 
(b) Space for the machine goods awaiting their turn. 

(¢) Space for the laborer, his tools, and tool chest. 

(d) Additional part of the unused space of the factory 
premises, eventually proportional space of office and all 
indirect space. 

The practical procedure will be the following: 

At first the direct space for the machine tool will be 
calculated according to (a4), thereafter an additional 
space of approximately 30 sq ft will be added according 
to (6), and another 20 sq ft for the laborer himself. 
Finally the proportional space according to (d) will be 
added. The total space requirement will be termed q 
and the dimension is in square feet. 

Current Expenses. While these details easily can be 
listed as they are a basic part of the factory organization 
it is somewhat more difficult to ascertain the cost of the 
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current expenses for a machine tool. There the experi- 
ence of the management and the production engineer will 
be helpful. The following figures are approximate 
for such a calculation: 


Total rent of space 
Heating 
Ventilation 
Overhead light 
Light at machine tool 
Insurance of tool 
Diversified 4q 
Total 404 (S/year 


It will be evident that these figures will vary con- 
siderably in different factories. If we were to make a 
serious mistake in calculating the rent and maintenance 
cost, this error would not have disastrous effects in the 
final analysis as the cost of depreciation is so much 
greater that the costs just mentioned will only influence 
these costs in a minor degree, as will be proved in an 
example later. On the other hand it would not be wise 
to disregard even minor expenses considering that there 
are installed a multitude of machine tools even in an 
average-sized factory. Obviously such an error will 
multiply any mistake in the estimates by its numbers. 

Influence of Wage Factor. In the previous paragraphs 
we have discussed capital values which can be calculated 
rather simply. On the surface it would seem that the 
calculation of the influence of the wage factor on the 
production cost would be a more complicated task. 
However, this can be broken down into two major 
factors, type of machine tool, and general expenses of 
the factory. Thus to calculate the total debit cost per 
hour (D = $/hr) we must know the following: 


Direct hourly wages ft in $/hr 


Indirect-hourly-wage factor 
Unproductive-hourly-wage factor Zz 


The total debit cost per hour (D) tells the management 
the nonprofit price of production in $/hr for any par- 
ticular machine. The direct and indirect wages should 
then be converted to the same units; that is, $/hr. 
Other direct costs are those covering the material con- 
sumed or machined during the manufacturing process 
and the cost of energy. Cost of material can easily be 
traced separately and therefore can be excluded from the 
problem at hand. The most important direct cost is 
represented by the direct labor wages in $/hr which 
adds directly to the cost of the machine tool. In any 
factory there occur many forms of indirect wages, such 
as wages for foremen and general shop people, wages 
for office employees, and so on, general expenses as 
postage, telephone, insurance, fringe benefits, cleaning, 
and the like. All these expenses have to be taken into 
account remembering that all wages should be expressed 
in $/hr. These, of course, have to be debited to the 
direct wages. This seems quite logical inasmuch as the 
work produced by the machines represents the bulk of a 
factory's earning power. 


Applying the Method 


In the following paragraphs an attempt will be made 
to compose a working scheme for any structure of a 
machine factory, large or small. 

Provided the direct wages per laborer are termed 
t, ($/hr), or T ($/year) and one year represents 2000 


NoveMsBeEr, 1956 


working hours the yearly wages per laborer will amount 
to 


T = 2000 X [la] 


The indirect expenses can be divided into: 


(a) Wages for office employees per year, L; ($/yr). 

(6) Vacation pay for laborers, and fringe benefits, 
and the like. 

(c) Unproductive expenses; e.g., for administration 
and its branches. 


Assuming that the number of laborers is a4, the 


wages of these laborers are 


[2 = 2000 X at; ($/yr) [1d] 

At this stage it has to be decided what type of factory 
is being dealt with. 

It might be a small factory making screws on auto- 
matics, or it might be a motor-engine factory with con- 
siderable research facilities which will require a large 
staff of highly trained engineers. These conditions can 
be taken care of by establishing an indirect wage factor K 


indirect wages Ly 


direct wages Ls 


which factor will tell clearly about the structure and 
general scheme of the factory in question. 

It goes without saying that this factor K should be 
kept low as the indirect wages are charged to the direct 
ones. Concerning a certain branch of manufacturing 


the indirect wages are supposed to remain in a certain 
relationship relative to the number of laborers, in which 


category laborers are considered as those who do pro- 
ductive work such as attending to the tool machines, 
erecting machinery, and so on. This relationship, of 
course, must not differ much in the organizational scheme 
of manufacturers making the same products. It is 
enlightening to analyze this factor K for the most 
diversified fields of manufacturing. This, however, will 
not be discussed at this time as it does not deal directly 
with our topic and space is limited. 

A multitude of examples shows that the factor K 
in 90 per cent of all cases lies between 0.20 and 0.28. 
Furthermore, the factor is a major function of the la- 
borers’ wages as it increases with lower wages and vice 
versa. This phenomenon, however, is not directly 
applicable as it is a fact that in areas with low direct 
wages also will be found low indirect wages. The 
relatively narrow limits of the factor K in most instances 
permits us to assume K = 0.24 for approximate estimates 
without making any calculations. This will hold true 
for any plant which has a sound financial structure. 

The indirect wage factor K also can be determined by 
the following equation 


Ii + Le ia 
Ti 


K = ~ Teeereers 


where T; = 2000 4; 4 = number of productive laborers. 
If we call the indirect hourly wages 
K ry re [3a] 


lo = 


then 





L, +L, 
he = - 
qT; 
The part of the wages t; which corresponds to the 
vacation pay of the laborers is 
100 a ry 
T; 
100 4 hy 


is = = 0.05 ¢ 
aX 2000 , 


-f.. . [4] 


ts = and with T; = a X 2000 


In addition to these expenses another source of cost 
must be calculated which ts called here the unproductive 
wage factor y consisting of fringe benefits, postage, 
telephone, cleaning, building repair, and the like. 

This part ¢, of the wages will then be 


he = Vi 


(For preliminary survey of the total cost this factor » 


can be set at 0.05.) 
The total hourly wages fiom: assume then the following 


equation 
=titt +ts+% [6] 


Li + Le 
T, 


rn) + 0.05% + 9%...[7] 


P L+1 
total = 

T; 
Let the term (0.05 + ») = z; then zg represents the com- 
bined unproductive wage factor. Thus our Equation 
[7a] reduces to 


> + (0.05 + yt; [7a] 


[76] 


The total debit cost per hour is reduced by frota: and 
the cost of energy ps consumed, wherein p represents 
the average power consumption in kilowatts and s 
the specific cost of energy in cents/kwhr. Provided 
it is necessary to establish the average cost of energy 
per hour for a machine tool having intermittent power 
consumption, then the only way to average this cost 
is to make proper time studies for an actual machining 
process. This procedure, however, is often complicated 
unless the management uses modern production-engi- 
neering methods and prescribes a detailed working 
scheme for most of the tools. Provided the cost of 
energy remains an essential part of the cost such as for 
electric hand tools, it is advisable to connect a recording 
wattmeter to the circuit of the tool and thus average the 
power consumption for some length of time. In other 
uses where the power consumption is of less importance 
this cost can be estimated easily. 

A profit V any tool makes can be expressed as follows 


V D hrotal ps [8] 


frotar = f) (1 + x + K) 


This equation will give the profit in the unit $/hr 
which decidedly is an advantage. 

The final utilization factor X which the 
number of hours per year in which a tool has to be 
worked in order to pay for itself after a sequence of 
years can then be expressed by the following equation 


decides 


aA + qb 


D ti(1 + z+ K) ps ht/y [9] 


X 
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By eens ee [9] the total debit cost per 
hour (D) can be decided by 


a aA + qb + X[h (1 +z+kK)+ bs} ¢ hr. . [94] 
X 

Equations [9] and [94] have 10 variables which can be 
divided into variables belonging to the basic tool such as 
a, A, q, p while the other variables belong to the shop 
itself such as 6, t;, (¢ + K), s. For a certain machine 
shop the variables 4, t:, (x + K), and s are constant for 
all tools under that period where no major changes are 
being made in the shop's basic organization. 

For a machine tool the variables A, q, p can be taken 
from a catalog. The depreciation factor a has been 
discussed before and can therefore be decided accordingly. 
The initial cost including additional tools, insurance, 
freight, and erection can be estimated easily. The only 
uncertain variable is the power consumption which has 
been mentioned previously. In order to demonstrate 
the application of Equations [9] and [9a], respectively, 
let us calculate a machine tool accordingly. 


Using the Nomogram 


Equations [9] and [94] are not so practical for shop 
use. They are, therefore, presented in a nomographic 
chart, Fig. 1, which gives the proper solution for all 10 
variables. The nomographic chart is designed in such a 
way that the numerator of Equation [9] remains on the 
upper part of the nomogram while the calculation of the 
denominator is performed in the lower part of it. Typi- 
cal for the nomogram, furthermore, is that the analysis 
operation can be started from any part of the chart until 
finally the axis is reached which gives the value of the 
unknown variable. Another advantage of the nomo- 
graphic chart is incorporated in the fact that even in 
those cases where the exact factors are uncertain the 
operation still can be performed by using a limit of the 
unknown factor and thus wind through the chart with 
two values of a factor. The result will then show two 
values due to the limiting of an approximate factor. 

A line drawn from the scale A to the value of the 
depreciation factor will multiply these two values on 
scale B. This point has to be marked. Moving 
to scale F a line is drawn through the scale of the cost 
of floor space which will give the product of this multi- 
plication on the scale E. The points of scales B and E 
are now connected and perform an additional process on 
scaleC. This new point on scale C is connected with the 
proper utilization factor and is projected to scale D. 
The distance of this point of intersection from the origin 
O is then transferred to scale L by the arc of a circle 
about the origin 0. The scale L gives the reciprocal 
value of scale D. The new point on scale L is marked 
again while the rest of the operations are going on. 
Choosing K on scale G and the direct wages f; as well 
as the unproductive wage factor z renders the total 
hourly wages on scale H which point also is marked. 
Moving over to scale N the value of the cost of the 
electric energy is connected with the value of the power 
consumption and projected to scale M gives their product 
in which both values are multiplied on scale M. The 
points on scale H and M are connected. This manipu- 
lation adds them on scale J. Finally, a connecting 
line is drawn from scale ] to L which intersects scale K 
at a certain point which gives the true cost of the 
machine tool in $/hr. 
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Fig. 1 Air view of 10 


10 supersonic wind tunnel at Lewis Flight Propulsion Laboratory, Cleveland, Ohio 


Propulsion Wind Tunnel 


at NACA Lewis Laboratory 


Details of 10 X 10 supersonic tunnel 
covering Mach-number range of 2.0-3.5 


By E. W. Wasielewski 


Assistant Director, National Advisory Committee for Aero- 
nautics, Lewis Flight Propulsion Laboratory, Cleveland, Ohio 


Tue 10 X 10 supersonic wind tunnel at the Lewis 
Flight Propulsion Laboratory, Fig. 1, is one of the 
tunnels authorized by the Congress in the Unitary Wind 
Tunnel Plan Act of 1949. The primary purpose of this 
act was to provide facilities for testing experimental 
models in connection with the development of aircraft 
and missiles. The sum of 75 million dollars was ap- 
propriated on June 29, 1950, to the National Com- 
mittee for Aeronautics for the construction of the fol- 
lowing wind tunnels: 


1 An aerodynamic tunnel at the Langley Memorial 
Laboratory (nominal test-section dimension, 4 ft) 
having a Mach-number range from 1.5 to 5.0. 

Contributed by the Aviation Division and presented at the Semi- 
Annual Meeting, Cleveland, Ohio, June 17-21, 1956, of Tue AMERICAN 
Society or Mecnanicat Enoineers. Condensed from ASME Paper 
No. 56—SA-58 
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2 An aerodynamic tunnel at the Ames Aeronautical 
Laboratory (nominal test-section dimension, 8 ft) 
with a Mach-number range of 0.8 to 3.5. 

3 A10 X 10-ft propulsion wind tunnel at the Lewis 
Flight Propulsion Laboratory covering a Mach-number 
range of 2.0 to 3.5. Approximately 33 million dollars 
was allocated for this tunnel. 

This tunnel will be used primarily for the investiga- 
tion of propulsion problems connected with turbojet 
and ramjet engines, such as inlet and outlet-design 
investigations, engine-matching studies, and interfer- 
ence effects. Although it is expected that much of 
the testing will be done with models, special attention 
also has been given to the possibility of testing full-scale 
turbojet and ramjet engines. While tunnel-wall effects 
made it impossible to obtain complete information from 
the tests of such engines, valuable data can be obtained 
on inlet problems and engine operation. There is 
ample evidence to demonstrate that the rate of de- 
velopment of such engines is strongly influenced by the 
facilities available for testing them at full scale. 

The 10 X 10 supersonic wind tunnel supplements the 
8 X 6 wind tunnel (Mach-number range 1.4 to 2.0) 
which has been in operation at the Lewis Flight Pro- 
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Fig. 2. Schematic diagram of 10 X 10 supersonic pro- 
pulsion or aerodynamic wind tunnel 


pulsion Laboratory for several years. The experience 
obtained in the design and operation of the 8 X 6 super- 
sonic wind tunnel has been used extensively in the design 
of this new facility. 

In the description that follows, special attention has 
been given to the methods of design and problems en- 
countered. Selected test data also have been included 
in order to give an idea of the scope of the design and 
development work that is required. 


General Arrangement and Performance 


Two compressors were selected to cover the Mach- 
number range of 2.0 to 3.5 (Fig. 2). The tunnel can be 


operated either as a propulsion wind tunnel (open circuit) 
or as an aerodynamic wind tunnel (closed circuit) de- 
pending = the position of the 24-ft diversion valve 


which is downstream of compressor No. 1. With the 
valve in the position indicated by the dotted lines, 
the tunnel operates as a propulsion wind tunnel. Air 
is drawn from the atmosphere through the drier and 
cooler. 

In the Mach-number range 2.0 to 2.5, compressor No. 
2 is stationary and the air passes through a by-pass leg; 
at higher Mach numbers the valve in the by-pass leg 1s 
closed and the air passes through compressor No. 2 to 
the plenum chamber where a flow straightener and three 
sets of screens make the flow uniform and reduce the 
turbulence. The desired Mach number is obtained in 
the flexible nozzle, and the air then passes through the 
test section to the second throat and subsonic diffuser 
which convert the velocity to pressure. Heat added 
by the compressor or by the model under test is removed 
in a cooler, and the air is pumped back to the atmos- 
phere through a silencer by compressor No. 1. 
aerodynamic operation, the diversion valve closes the 
opening to the silencer, the valve from the air drier is 
closed and the tunnel operates with a closed circuit. 
The pressure level in the tunnel can then be regulated 
by means of the exhausters which are located near the 
flexible nozzle. In order to provide for proper compres- 
sor matching as well as to prevent surging under emer- 
gency conditions, bleeds (indicated by dotted line in 
Fig. 2) are provided around both compressors. The 
valves in the bleed line are quick-acting valves that can 
be used to bring the shock waves through the test 
section rapidly when the tunnel is being started. 
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.3 Operating characteristics of wind tunnel 


Although the tunnel can be started either as a propul- 
sion tunnel or as an aerodynamic tunnel, it is most 
often started as an aerodynamic tunnel and switched to 
propulsion operation by moving the diversion valve 
after the tunnel has been brought to full density. This 
procedure permits better control of the large amount of 
power involved and reduces the magnitude of the starting 
load to which the model must be subjected. 

The conditions obtainable in the test section and the 
amount of power required to run the tunnel are shown 
in Fig. 3. Of special interest is the test-section total 
pressure under propulsion operation. Although a tun- 
nel of this size covering this Mach-number range could 
have been built with a single compressor, the need for 
maintaining realistic test-section pressures for operation 
with a burning engine was a major factor in establishing 
the tunnel arrangement with two compressors. 

Experience with the 8 X 6 wind tunnel indicates that 
the test program calls for having an engine under op- 
erating conditions in the tunnel only about 50 per cent 
of the time. The closing of the tunnel therefore increases 
its utilization by permitting more running time during 
the summer months when propulsion runs are usually 
limited by the drier capacity. In addition, of course, 
a large range of pete can be covered, as shown in 
Fig. 4. Only a small amount of altitude variation is 
obtainable under propulsion operating conditions, as 
shown in Fig. 5. Altitude variation in this case is 
obtained by inlet throttling and by adjusting the speed 
of the compressors; the amount of variation obtained 
is strongly influenced by the model size and the curves 
shown in Fig. 5 apply principally to the smaller 
models. 


Air Drying 


Although all supersonic wind tunnels require dry air, 
the problem is especially critical in open-circuit propul- 
sion tunnels like the 10 X 10 supersonic wind tunnel 
where the full air flow must be dried. As a result, the 
cost of drying is very great (approximately two and one 
half million dollars was spent on drying equipment for 
this tunnel) and careful attention must be given to drier 
design and desiccant selection. Practical experience 
indicates a dew-point requirement of —40 to —50 F; 
after an extensive test program, activated alumina was 
selected as the desiccant material. 
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Fig. 4 Aerodynamic altitude range 


The general arrangement and operation of the air 
drier is illustrated in Fig. 6. During normal operation 
valves a, b, and d are closed, and the air passes directly 
through the filters and drier beds into the tunnel. After 
the bauxite has become saturated with water, it is put 
on a reactivating cycle by closing valves b, c, hal 99 
During this cycle air is drawn in through the filters by 
the fan, through the burners (the coolers are not op- 
erative in this cycle), the beds, and out through valve e. 
The burners heat the air to approximately 400 F so that 
the moisture can be driven off. The beds are then cooled 
by running the fans in the reverse direction with only 
valve b opened; during this operation the coolers re- 
move the heat from the beds. During the winter ade- 
quate drying capacity is available to take care of runs 
up to 10 hr, but on humid summer days running time of 
the propulsion circuit will be limited to approximately 
2hr. In order to conserve running time during the sum- 
mer season, the drier can be by-passed during the starting 
period through valves a and c. 


Air Cooling 


All the heat which is generated in the tunnel either 
by the compressors or by a model in the test section is 
dissipated through a cooling tower having a capacity of 
approximately 900 million Btu per hr. For most normal 
testing adequate cooling capacity is provided in both 
coolers Nos. 1 and 2 to take care of the heat loads. 
When large engines with exhaust temperatures in the 
range of 3000 to 3500 F are under test, however, the 
surfaces of cooler No. 1 must be supplemented by a 
water spray at the downstream end the test section. 
This spray not only provides additional cooling capacity 
but also holds down the temperature of the second throat 
and the diffuser section. The effect on compressor No. 
1 is small and easily accommodated. The use of the 
spray reduces the expansion-joint problem in the dif- 
fuser section of the tunnel, and satisfactory sealing in 
the second throat section is more easily obtainable. 

Both coolers are of the extended-surface type using plate 
tins with the water tubes running parallel to the center line 
of the tunnel instead of the more conventional arrange- 
ment where the tubes run perpendicular to the center 
line of the tunnel. In general, this arrangement trades 
length for diameter; it is attractive in this case because 
the length of the tunnel is determined by other consid- 
erations, and the required cooler length can be ac- 
commodated easily. An auxiliary benefit is obtained 
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Fig. 6 Schematic diagram of air drier for the wind tunnel 


from a service standpoint because the number of field 
joints is minimized and the possibility of water leakage 
into the tunnel is therefore greatly reduced. 


Nozzle, Test Section, and Second Throat 


A general view of the flexible wall nozzle, with the 


test section in the background, is shown in Fig. 7. The 
nozzle wall is a plate approximately 1°/s in. thick which 
is flexed by means of jacks mounted at 27 stations along 
the nozzle. The position of the wall is determined by a 
shaft having a cam at each jack station. One of these 
cams can be seen in the foreground. The cam operates 
a pilot valve at each jack station; the pilot valve in 
turn admits oil to hydraulic motors which drive the 
jacks to the position called for by the cam. A rocker 
joint is interposed between the jack and the plate in 
order to make sure that only forces perpendicular to the 
plate are imposed. 

The aerodynamic design of the nozzle was determined 
by the method of characteristics. By placing the geo- 
metric point of inflection ahead of the characteristic 
point a smooth contour was obtained. Corrections for 
boundary layer were made in both the nozzle and test 
section. 

The test section itself is 10 ft X 10 ft in cross section 
and 40 ftlong. Provisions have been made for mounting 
models in the top and bottom of the tunnel. Flexibility 
in placing the model longitudinally is obtained by a 
series of removable plates mounted in the bottom and 
top plates. For the largest models which will be en- 
countered, the bottom plate can be lowered for easy 
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Fig. 7 General view of flexible nozzle of the 10 XK 10 supersonic wind tunnel 


access to the model and its mounting. Three openings 
are provided on each side of the test section for schlieren 
and direct observation. All observations are trans- 
mitted to the main control by means of television 
cameras. 

To reduce the pressure ratio required, especially at the 
higher Mach numbers, a variable second throat has been 
provided. By means of jacks at a single station, a pin 
joining two plates is moved toward the tunnel center 
line so that the upstream plate forms a converging pas- 
sage while the downstream plate forms a diverging 
passage. The second throat is followed by a transition 
section and subsonic diffuser. 

To check the performance of this combination, a one- 
tenth-scale pilot tunnel was tested. The results, Fig. 8 
established the minimum pressure ratios for the com- 
pressor design as well as the area schedule for the second 
throat. Similar tests were conducted with various 
models under both starting and running conditions. 


Compressors 


capacity of 4,625,000 cfm 
and a maximum pressure ratio of 2.8. It requires 150,000 
hp to drive this compressor at 865 rpm. The inside 
diameter is 13.6 ft and the diameter at the tips of the 
blades is 20 ft. Eight stages of compression are em- 
ployed. Compressor No. 2 has a capacity of 1,350,000 
cfm and a pressure ratio of 2.4. The power required 
is 100,000 hp at 855 rpm. The insid diameter of 
this rotor is 11.9 ft pis go Re outside diameter at the 
tips of the blades, 14.9 ft. Ten stages of compres- 
sion are employed. It can be seen that the design 
of compiessor No. 2 is more conservative than the 
design of compressor No. 1. This was a matter of design 
choice which involved comparing a large compressor 


Compressor No. 1 has a 
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Fig. 8 Performance of the pilot tunnel 


with a small compressor-plus-gearbox combination. 
General mechanical construction of these compressors is 
illustrated in Fig. 9 which shows a cross section of com- 
pressor No. 1. The compressor rotor consists of a 
number of disks which are held together by through- 
bolts near the outside diameter. The thrust bearing is 
placed outside the tunnel near the drive motors. 

Both compressors were designed using NACA cascade 
data. A wheel-plus-vortex type of velocity distribu- 
tion was used in the design. The maximum values of 
solidity and camber were held to 1.2 and 1.4, respec- 
tively. The maximum-blade-section Mach number is 
0.70. Considerable attention was given to off-design 
conditions because of the large operating range required, 
especially in the case of compressor No. 2. The per- 
formance obtained with compressor No. 2 is shown in 


Fig. 10. 
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Fig. 9 General mechanical construction of compressors 
is illustrated by cross section of No. 1 





Fig. 10 Measured characteristics of compressor No. 2 





Electrical System 


Power for the project is brought from the main sub- 
station at the NACA Lewis Flight Propulsion Labora- 
tory at 132,000 volts, through an underground tunnel, 
to transformers located next to the largest drive system. 
Each of the four transformers, Fig. 11, is rated 60,000 
kva and has three windings. One output winding 
furnishes power to the motors at 6900 volts while the 
other winding provides for interconnection to the other 
electrical systems at the Lewis Flight Propulsion Labora- 
tory at 34,000 volts. Also shown in Fig. 11 are banks 
of capacitors; the power correction provided by these 
capacitors is a necessity for satisfactory voltage regula- 
tion. 

The No. 1 drive is composed of three wound-rotor 
motors each rated 37,500 hp with a short-time rating 
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View of project substation for the NACA unitary plan 10 X 10 supersonic wind tunnel 


of 45,000 hp; the No. 2 drive consists of three motors 
each rated 33,300 hp with a short-time rating of 39,800 
hp. Control of speed is obtained by the use of liquid 
rheostats in conjunction with the wound rotor. Good 
speed control is possible at low speeds and loads by 
dropping motors from the circuit. The No. 2 motor- 
drive system is shown in Fig. 12. Although many 
electrical design problems exist in a power system as 
large as this one, special attention has to be given 
to the effect of this system on the public utility supply- 
ing the power for the project, since this load represents 
approximately 10 per cent of the utility company’s 
present capacity. An analog-board study of the drive 
system together with the utility power system was 
found to be essential in determining the problems which 
would exist and the corrective measures which could be 
used to best advantage. 
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Fig. 12 No. 2 moior-drive system of 10 X 10 supersonic wind tunnel consists of three motors each rated 


33,000 hp with a short-time rating of 39,800 hp 


Noise Reduction 


Measurements made on wind tunnels and engines in- 
dicate that the noise intensity in the test section is be- 
tween 160 and 180 decibels. A typical spectrum is 
shown in Fig. 13. Experience has shown that there is, 
in addition, considerable noise generated in the frequency 
range below 10 cycles. 

Attenuation is obtained by using thick steel (1-in. 
minimum) plus enclosure or acoustical wrapping of 
critical sections. Propulsion operation introduces the 
necessity for sound absorption, especially the low- 
frequency noises eeninaet: for this purpose, deep 
coverings of fiberglas have been installed in the section 
immediately upstream of compressor No. 1, and a serpen- 
tine fiberglas lining has been installed at the tunnel 
exit. 

Although every noise problem must be treated with 
full consideration of environmental conditions, it has 
been found that satisfactory operating conditions are 
obtained at the Lewis Laboratory when the sound 
level in the immediate project vicinity is approximately 
100 decibels. 


The Completed Facility—Concluding Remarks 


The design of a large propulsion facility like the 10 X 
10 supersonic wind tunnel involves highly skilled design 
work in nearly every branch of engineering. The sim- 
plest possible over-all arrangement which will produce 
the desired results is a necessity; careful naiieailen 
of the various phases of the work must be carried out and 
test programs directed toward solving the problems 
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Fig. 13 Noise attenuation requirement for 
typical engine 


encountered should be performed in order to insure a 
practical operating facility. The completed wind tun- 
nel with associated model preparation shop and office 
building is shown in Fig. 1. The tunnel control room 
and automatic data recording and computing equipment 
are located in the tee of the office building adjoining 
the tunnel test section. Satisfactory operation of the 
wind tunnel was achieved after a relatively small amount 
of shakedown running and correction of minor me- 
chanical difficulties. The tunnel is now being actively 
utilized in research and development on supersonic air- 
craft propulsion systems. 
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Alignment Diagrams From Network Charts 
by Graphics 


An exact graphical method—requiring no knowledge 
of nomography—which is quick, uniform, and as accu- 
rate as the plotted network chart and drafting warrant 


By Douglas P. Adams 


Associate Professor, Engineering Graphics, 
Massachusetts Institute of Technology, Cambridge, Mass. 


Ler us assume that we have been given a network 
chart as shown in Fig. l(a Whether this was plotted 
from an equation of the form FU, V, W) = 0 or 
plotted from empirical data, we are interested solely in 
getting from it an alignment diagram showing the same 
behavior between the variables. By an alignment dia- 
gram is meant a set of three graduated scales, one for 
each variable, so contrived that any straight line which 
cuts all three scales does so at values of the variables that 
satisfy their equation or relationship. Fig. 1(6) is the 
desired diagram. The utility of this kind of diagram 
is well established and the sole question remains as to 
how Fig. 1(4) came to be “‘so contrived’’ from Fig 
l(a). 

There are three reputable ways of constructing align- 
ment diagrams, (a) the Euclidean method,! (4) the deter- 
minant method, and (c) the line-to-point method (on 
which this paper is based). The first two apply only 
when alignment diagrams are sought for known equa- 
tions and they both require a certain minimum of experi- 
ence and study. In contrast, the line-to-point method 
applies to an equation or empirical relationship and 
requires merely that this shall have been placed in 
network-chart form. 


Line-to-Point Method 


The line-to-point method, the basis of the scanner 
process in this paper, secks to derive from the /énes of 
any network chart N the points of a corresponding 
diagram A. We assume that the network chart is like 
Fig. 1(4); that is, it has U and V as primary variables 
running as shown, with W as the dependent “‘family”’ 
variable and, for the moment, consisting of straight 
lines. When U, V, and W lines concur at some point P 
in N, their values satisfy the given equation or relation- 
ship. When U,V, and W points are collinear in some 
line L of A, their values similarly satisfy the equation 
or relationship. There are several ways both graphical 
and analytic of generating, U, V, W points of A from 
the U, V, W lines of N so that concurrency of the latter 

1 The texts listed under References at the end of this paper refer t 
both the Euclidean and determinant methods. The line-to-point 
method, which regards point and line as dua/ elements, is referred to by 
d'Ocagne, nomography’s leading authority (‘‘Traité de Nomographie,”’ 
Gauthier Villars, Paris, 1920). Nothing comparable to the scanner 
method has been found there by the author. 

Contributed by the Machine Design Division and presented at the 
Semi-Annual Meeting, Cleveland, Ohio, June 17-21, 1956, of Tue 
American Society or Mecuanicat Enornggers. Condensed from 


ASME Paper No. 56—SA-39 
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Fig. 1 (a) A conventional network chart. It happens to be 
made for the equation shown but, for our purposes, could 
represent an empirical relation between the variables. Note 
that only W—lines are shown. (6) Analignment diagram for 
the same relation. 


will bring the desired collineation of the former and 
the reverse. The scanner method of this paper is one 
of these graphical ways. 


The Scanner 

The scanner (Fig. 2) consists of a transparent disk D 
of rather stout plastic sheeting attached to a rectangular 
piece § of the same material by a joint at C so that the 
lisk can turn about C but will not wear loose with time. 
Through point C lines L and M are ruled at right angles 
on disk D. Slider S§ is intended to slide along a T- 
square. It has a line X parallel to its lower edge and 
two congruent vertical scales Y’ (distant m from C) 
and Y (along the right edge.) 
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Fig. 2. The scanner consists of a slider S, free to slide along 
the top of the a T-square and disk D fastened to S by a pivot 
joint at C. The network chart should preferably be placed on 
the board so that line X covers one of its diagonals. Various 
nonrectangular alignment diagrams will arise from different 
placement. 


The scanner is used as follows (Figs. 2 and 3): A 
network chart N to be transformed to an alignment 
diagram A is fastened on the drawing board so that one 
diagonal lies underneath line X of §. With S free to 
slide and D to turn, let line L of disk D be placed in 
careful coincidence with some line F, say, W = 3, of N. 
Let Y;’ be the height at which scale Y’ is now cut by 
line M. Then point P, the desired point of alignment 
diagram A, occurs on scale Y at the same reading Y;’ = 
Y;. P should be marked W = 3. The process is con- 
tinued until each line of N has given rise to a point of A. 

In Fig. 3, a network chart and scanner (dotted) are 
shown in conventional position together with the 
resulting alignment diagram. Line W = 3 is shown 
being carried into point W = 3. All the U lines of N 
have the same slope, hence all the U points of A will have 
the same height above line X and the U scale will not 
only be straight and parallel to line X, but also will be 
similar to the U scale along the U axis of N. The 
same is true for V. Hence a common property of align- 
ment diagrams obtained in 
this way is that they have 
parallel scales which fill a 
rectangular space and are 
similar to the original axis 
scales of N. 

The height of any point 
of A above line X is Y’ = 
m cot 6 where @ is the slope 
angle of the corresponding 
line of N. For small 
enough @, the Y’ co-ordi- 
nate clearly becomes too 
large for the diagram. In 
Fig. 3 the W lines (W + 
of the upper half of the 
chart N are of interest. 
Fig. 3 should be compared 
with Fig. 1, where the W 
lines (W of the lower 
half of the N diagram 
were of interest. A dif- 
ferent tilt of N was ob- 


nal lay along X. If any W-+ lines had been plotted 
in the network chart of Fig. 3, they would have given 
rise to W + points falling outside the bounds of the 
present rectangular alignment diagram of that figure. 
In case both the positive and negative values of W had 
been present on N, as in Fig. 4(@), it is now clear that 
both the alignment diagrams, Figs. 1(4) and 4(4), 
would ordinarily have been required. This is a charac- 
teristic of alignment diagrams and is not a failing of the 
scanner method. 

Fig. 4(6) is a conventional alignment diagram for 
the quadratic. The V of Figs. 1(4) and 3 has been re- 
placed by a, the U by 6, the W by x. An up-down mirror 
image of the alignment diagram of Fig. 3 produces 
Fig. 1(6) with the W and V scales reversed in sign. Fig. 
4(4) combines these diagrams and uses these facts. 


Technique of ‘Cross Firing” 


The scanner method has proved the proposition that 
for a network chart whose W family ts straight lines, 
if the U and V “‘scales’’ of the network chart N are 
enlarged to equal length and placed a desirable distance 
apart, the W scale of points in A can be found exactly by 
a cross-fire method. in this method, a pair of U, V 
values consistent with the desired W values (as read 
off N) are joined by a line and now two or more such 
cross-fired lines pinpoint the desired W point on A. 
This technique has been used by knowledgeable persons 
who wanted alignment diagrams in a hurry. The 
method of this paper will produce the same result 
faster and a great deal more neatly. 

The technique of cross firing has been abused by 
persons who failed to realize that the W family of N 
had to consist of straight lines before the method could 
be effective. Where the W family consisted of curves, 
such persons found that no matter how carefully they 
cross-fired, the lines did not fix a point but appeared to 
spell out a curve to which they were tangent. 

Fig. 5 shows the proper alignment diagram for such 
a network chart. The more gradual the curves of N, 


Fig. 3 With the network chart in the proper position, § is slid and D turned until line L 





coincides with some line (W = 3) of the network chart. The reading of line M on scale Y’ 
is then recorded on scale Y to yield point P of the alignment diagram (W = 3). Each line of 
network chart N is so treated. Only W + lines are shown because W — lines would give 
points outside the rectangular diagram. 


viously used in Fig. 1(4) 
to avoid low values for 6 
there. The other diago- 
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Fig. 4(a) A network chart is shown here with both and 


iu values On it 


Fig. 5 Here the network chart N contains curves which cannot 
be or have not been straightened. Line L is made tangent to 
such a curve repeatedly, and the corresponding points of A 
permitted to spell out the curve of A corresponding to that of 
N. Aline joining U, V values is tangent to the W curve, drawn 
or interpolated, which is the answer value. Two solutions are 
shown on both the network and alignment diagrams. 


the sharper the derived curve of A. The sharper the 
curves of N, the more gradual the derived curve of A, 
there being a rough reciprocal relation between the 
curvatures in N and A. It és clear abuse of the method 
to approximate the curve in A by a point. The correct 
procedure would have been to draw each derived curve of 
A as the envelope of the cross-fire lines. The scanner 
method, Fig. 5, substitutes for this awkward, laborious 
derivation process the simple device of bringing the line 
L of D into positions of tangency to the curve of N(W = 
3) and marking the corresponding point of A until the 
curve of A (W = 3) is smoothly spelled out. 

It is often possible to ‘‘rectify’’ completely the curves 
of N and this should always be done,’ for the resulting 
conventional alignment diagram is superior to a quasi- 
alignment diagram 

Fig. 6 shows several familar types of network chart 
for the equation E IR and the forms of alignment 
diagram (not to scale) that they generate. In (¢) a 
of the network chart 


reciprocal scale for variable V 


2**The Construction of Nomographic Charts,’ by F. T. Mavis, 


International Text Book Company, 1939, Chapter 6 
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A combination of the alignment diagrams of Figs. 1 
values 


Fig. 4(b) 
and 3 made to permit inclusion of both W + and W 


Fig.6 The equation E = IR can be put into various forms of 
network chart. Four of these have been shown and the 
corresponding alignment diagrams shown (not to scale) 
which result from them under the scanner process. 


completely rectifies the R curves. Otherwise the net- 
work chart appears as in (d), yielding a quasi-alignment 
diagram there. 
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Polyurethane Rubber as a Material of Construction 


Higher stress capacity than natural rubber creates 
wide application possibilities for polyurethane 


By G. H. Gates! and W. M. Larson* 


Goodyear Research Laboratory, Research Division, 
Goodyear Tire & Rubber Company, Akron, Ohio 


Tue use of polyurethane in industrial products is only 
beginning to be appreciated. In the rubber and plastics 
fields, polyurethane is classed as arubber. In comparing 
some of the physical properties of polyurethane with 








quarries, where it is desirable to improve hose life by 
reducing the cover wear. Hose cores of polyurethane 
are being tested for transportation of sand and other 
abrasive materials. 
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Fig. 1 Stress-strain comparison of polyurethane versus NR versus GR-S 


natural rubber and GR-S, it will be found that poly- 
urethane will have an elongation comparable to many 
pure-gum natural-rubber compounds together with a 
much higher stress capacity. 

Fig. 1 shows a comparison of stress-strain tests on a 
pure-gum natnnn alive: stock, a polyurethane-gum 
stock, and two black reinforced stocks, one natural 
rubber and one GR-S. 

Fig. 2 shows a comparison of hardness of polyurethane 
to other polymers. It will be noted that the processible 
polyurethane is comparable in hardness to other rubbers 
whereas cast polyurethane, without loading, is much 
harder than the other polymers. In comparison to 
other rubbers, the sentiniied property of polyurethane is 
in abrasion resistance. A comparison of polyurethane 
to an abrasion-resistant natural-rubber tread stock is 
shown in Fig. 3. In addition to tire treads, this prop- 
erty is being investigated in such fields as abrasion- 
resistant hose. In one particular case, hose with a 
polyurethane cover is presently on test in mines and 

' Head, Rubber and Plastics Technology Division 

? Technical Engineer, Rubber and Plastics Compounding Section 

Contributed by the Rubber and Plastics Division and presented at the 


Semi-Annual Meeting, Cleveland, Ohio, June 17-21, 1956, of Tue 
American Society or Mecuanicat Enotneers. Paper No. 56—SA-55 
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Fig. 2 Hardness of polyurethane versus NR versus GR-S 


Industrial Tires 


In the factory where abrasion and/or metal adhesion is 
a problem with solid industrial tires, the polyurethane 
rubber is giving excellent performance. Rubber-to- 
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Fig. 3 Ring abrasion—cubic centi- 
urethane 


meters of gum lost during a 20-min 
abrasion period 


Motor-Mount Test Data 


Poly- Poly- 
urethane urethane 
NR/GR-S_ no 20 pts 
control loading black 


Hardness—Shore A 53 60 
Compression set* 

Method B 77 I 

158 F 
Dyn. mod 
Int. frict., 
Resilience, per ce 
Hysteresis-loss instron 

sorbed, I 
Ist cycl 


2nd cycl 5.7 
3rd cycl 4.6 


Table | 


18.37 14 
25° max 30 
, kg/cm 50.0 8] 
kilopoises 16.0 59 
nt 46.5 4) 
nergy ab- 
19.2 
Sample 
Broke 


ASTM-D 395-49T—method B 

iron adhesion systems are being used which approach 
100 Ib per in. Here the metal hub is degreased, shot- 
blasted, and two coats of isocyanate cement applied 
before application of the polyurethane rubber. Service 
life of 10 months (and still running) is reported on one 
of the latest test wheels. The wheels in question are 
the load-bearing wheels of electric trucks used through- 
out the factory for transporting materials and equipment. 
Ordinarily these wheels last a few weeks to a few months 
depending on the severity of usage. In this particular 
instance, several trucks had been modified to increase 
their load-carrying capacity. 

Originally purchased to carry a single skid of stock, 
the ‘‘efficiency experts’’ had a second lift added above 
the original platform. Now two skids of stock could 
be carried in place of one. This doubled the load from 
1600 to 3200 ib, but no provision was made for increasing 
the size or number of load-bearing wheels. A _ poly- 
urethane solid-tire wheel was installed and has been in 
use continuously for the past 3 months with a minimum 
of chipping and cutting. Control tires are replaced 
every a weeks. Where the regular solid tires have a 
hardness of 81 Shore A, this particular polyurethane 
tire has a Shore A of 100.# 


3 Cast tire. 
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Fig. 5 Vibration-damping properties 


Table 2 Properties of Cellular Elastomers 


Polyurethane 
expanded-type 
sponge 

4.0 3.0 


Polyurethane 


Latex foam foam 

Density, pcf 6.8 

RMA compres- 
sion, Ib 


Flame resistance 
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Melts, re- Burns slowly 
sists burn- and melts 
ing 
25.0 88 


30.0 
Burns 


Tensile, psi 
Elongation, per 
cent. 250 
Resilience, per 
cent 





High-Pressure-Pump Valve Inserts 


Another recent development is the use of polyurethane 
valve inserts in high-pressure mud pumps used in oil- 
well drilling operations. _ These pumps force the drilling 
mud or slurry into the drilling system. The valve 
inserts of these pumps are subjected to high operating 
pressures and excessive abrasion during the drilling 
operation. 

Over a period of time many types of materials have 
been tried and discarded as inserts. The most satis- 
factory commercial material proved to be an oil and 
heat-resistant neoprene compound. The first experi- 
mental polyurethane inserts of Vulcollan, which have 
just been removed, gave four times the service life of the 
regular material. This was a hag material, 100 Shore 
A. Further tests are continuing USing a specially com- 
pounded polyurethane, but evaluation on the latest 
inserts has not been completed in the field tests. 


Motor Mounts 


Of special interest is the recent investigation toward 
the use of polyurethane as a motor-mount material. 
What appears to be a relatively simple problem of 
anchoring machinery actually can become quite complex 
Generally a motor mount is used to reduce vibration. 
Too hard a stock has no vibration-damping qualities 
the motor might as well be fastened directly to the 
supporting medium. Conversely, too soft a stock can 
have good damping qualities but will deform like 
stepping on a piece of chewing gum. A good mount 
will damp the vibrations and harmonics over a wide 
range without deforming beyond the restricted limits of 
the equipment. 

Data have been obtained which indicate that poly- 
urethane should be a good motor-mounting material. 
Table 1 is a compilation of data comparing polyurethane 
to the natural rubber/GR-S motor-mount stock used in 
Cadillac automobiles. The higher heat rise and hys- 
teresis loss in polyurethane are believed to be indicative 
of the ability of this material to absorb energy; namely, 
vibration energy. The higher dynamic modulus of the 
polyurethane is interpreted to mean that less stock will 
be necessary to achieve equivalent spring constant as 
compared to the control. Fig. 4 is included to show 
how much more energy is absorbed by polyurethane than 
by the regular mounting stock. 


Sponges and Foam 
One of the better-known fields in which polyurethane 
is gaining importance is in sponges and foams. Table 2 


has been — to compare some useful properties of 
latex, and open and closed-cell polyurethane foams. 


One of the outstanding ea poy of the polyurethane 


foams is its low density and high compressive strength 
as compared to latex foam. In comparison, the re- 
silience of the polyurethane expanded foams looks prom- 
ising with respect to vibration damping. 

Fig. 5 is a comparison of the vibration-damping 
properties of a polyurethane-expanded sponge and 
general-purpose slab commonly called ‘‘Airfoam’’ or 
latex foam. It should be understood that the two 
materials differ both in polymer and structure. The 
latex foam has interconnected cells whereas the poly- 
urethane sponge is an expanded material. Its structure 
is made up of an infinite number of closed gas cells which 
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increase its resilience. It is believed that there is a 
need for a material which is firmer than regular Airfoam 
and less rigid than solid rubber. These data indicate 
that polyurethane sponge will help to fill the need. 

These are only a few of the possibilities offered by 
polyurethane rubbers as a material of construction. 
Although much of this is in the laboratory stage, those 
articles placed in actual usage look most promising for 
the future of polyurethane. 

Acknowledgment. The authors wish to acknowledge 
the following Goodyear Tire and Rubber Company 
persons whose work and records have contributed to this 


paper: H. A. Endres, T. H. Rogers. 


Linear Thermal Expansion of Teflon 


As part of its basic research program on the proper- 
ties of materials, the National Bureau of Standards has 
determined the linear thermal expansion of annealed 
polytetrafluoroethylene (Teflon) from —190 to +300 C. 
This work also included a study of the effect of internal 
residual stresses on the expansion of Teflon and con- 
firmed the presence of two first-order transitions at 20 
and 30C. With the data thus obtained, it is possible to 
calculate the dimensions that a Teflon product must 
have at room temperature in order that it will have the 
desired dimensions at the temperature of application. 

Because the long Teflon molecules are not straight 
over their entire length, the structure of Teflon is not 
completely crystalline. Above 330 C Teflon is free of 
strain and has no crystalline structure. On cooling, 

Teflon starts to crystallize at about 325 C and becomes 
opaque and waxy in appearance. On further cooling 
first-order transitions occur at 30 and 20C. 

The Bureau studied the thermal expansion of four 
samples of annealed Teflon. The fused-quartz tube and 
dial indicator method was used on three of the samples. 
In this method the sample is placed upright in a fused- 
quartz tube, closed at the bottom. A_ movable 
fused-quartz rod rests on top of the sample and transmits 
the differential change in length of the sample and fused 
quartz to a dial indicator fastened to the top of the tube. 
The expansion of a fourth sample was measured with 
precision micrometric apparatus, which indicated that 
the small force exerted on the other samples by the 
quartz rod and dial indicator did not affect their ex- 
pansion. 

The coefficients of linear thermal expansion of an- 
nealed Teflon at zero and 50 C were found to be 114 X 
10~-* and 118 X 10~*C, respectively. The average coefh- 
cients of linear expansion from zero to 25 C and from 
25 to 50 C were 200 X 10~* and 124 X 10~* C, respec- 
tively. The large differences between the “‘instantane- 
ous’ and average coefficients of expansion are caused 
by the transitions at 20 and 30 C. Repeated measure- 
ments indicate that the error of these coefficients is 
about 3 X 10-*C. 

The investigation also demonstrated that residual 
stresses affect the length and thermal expansion of 
Teflon. When Teflon is stretched or elongated, internal 
tensile stresses are set up which decrease its expansion. 
When compressive stresses are present in Teflon, it is 
shorter and its expansion is increased. Annealing Teflon 
by heating to 350 C and cooling slowly removes the in- 
ternal residual stresses. 
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Fig. 1 


Typical plant-layout model showing space requirements of pieces of equipment and general arrangement of the plant 


Models as a Design Tool 


Using models in the early stages of design can be of benefit in better 
communication and understanding, saving drafting expense, design train- 


ing, field-operations planning, saving material, and building better plants 


By Bruce L. Paton 


Design Supervisor, The Fluor Corporation Ltd. 
Los Angeles, Calif. 


Mopets have long been used in expressing design 
ideas. The shipbuilding industry has for centuries 
utilized models in the conceptive design of ships. For 
hundreds of years architects have utilized this medium, 
in fact to the point where many books on the subject of 
architecture devote a chapter to models, their uses, and 
advantages. Aviation, a comparatively new industry, 
soon discovered that models are of extreme importance 
in the design stage of engineering, and, of course, the 
construction industry has long used scale models. 

In the past, most engineering-construction firms have 
used a model either as a check model, after design was 
complete and drawings of the job issued, or as an op- 
erator-training model to break in plant operators before 
the plant went “‘on stream.’’ By using models in our 
design we have learned to consider them as a useful tool. 

Practically every part of design is a three-dimensional 
problem. In spite of this obvious fact, it has been the 
accepted practice to express the solutions with two- 
dimensional drawings. Even very capable engineers 
and constructors lose time in the translating process. 

Contributed by the Petroleum Division and presented at the 
Petroleum-Mechanical Engineering Conference, Dallas, Texas, Sept. 


23-26, 1956, of Tue American Society or MecHanicat ENGINEERS. 
Paper No. 56—Pet-4. 
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Reference to several drawings is usually required before 
the translation is complete. There is also the possibility 
that the thought will suffer and omissions will occur in 
the translation. It is not practical to include each and 
every detail in the several views or drawings required to 
convey an idea on paper. This is the reason why we, at 
Fluor, have adopted the visual design language common 
to every team member—scale models. 

It has been the universal comment of our customers 
and their consultants that the designing of a job with 
the use of a model is a great timesaver ioe them. Ona 
model, they are able to review in hours what previously 
would have required days. They have a much better 
feel of the job than they would have with nothing but 
drawings to work from. There is less misinterpretation 
of what Fluor is planning and, therefore, there are fewer 
changes in the later stages of design and after the plant 
is built. 

A model is the only practical tool we know of which 
enables a person to get all of the key men concerned to- 
gether at one time and expedite decisions and action. 
We were never able to get a fair-sized group of people to 
sit down together and go over a set of ee ey 

Not only do Drafting and Engineering benefit from 
the use of a model; other groups are also vitally in- 
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terested in them. Quite often, we have foreign consult- 
ants and customers who are not too well versed in the 
English language. Even with the help of a 
it has sometimes been difficult to get technical ideas ex- 
changed. On many occasions, we have utilized our 
models very successfully to bridge a language barrier. 


Saving Drafting Expense 


The only sure way of pinning down the value of a 
model is to use it in the design stage of a plant, and then 
compare costs against conventional dcching methods. 
We have done that, and we now know that we can 
justify the cost of models strictly on a design and draft- 
ing basis if they are used during the.design stage of a job. 

With the use of models we save both man-hours and 
calendar time in designing and constructing our plants. 
During the first full year that Fluor used design models 
on every major job undertaken, drafting costs were 
$100,000 less than the previous year, and gross business 
for that year was slightly more. Granted, there were 
improvements in our general drafting procedures to ac- 
count for a portion of this saving but, during the year, 
we also issued, for the first time, individual isometric 
drawings of all screwed lines as a further construction 
aid to our field forces. When you consider the number 


of screwed lines in either a refinery or a petro-chemical 
plant, we feel this is quite an accomplishment. 


Design Training 


Through the use of models, we make better use of our 
existing force of scarce highly trained people to develop, 
easily and quickly, our plants in model form. We then 
can rely on lesser-trained people to complete the detail- 
ing. 


Fig. 2 
the piping system 


1020 


Typical piping-layout model which replaces old paper drawing method of laying out 


Models are a definite aid to construction people. Not 
only is it possible with a plant-layout model to have a 
much more definite idea of what their erection problems 
will be earlier in the job, but they are better able to offer 
suggestions to the designers that will lessen construction 
costs. They can more logically pian the sequence of 
erection. Everyone in the field from superintendent on 
down now has a very definite idea of what the plant will 
look like almost before any ground has been broken. 
No number of drawings could give this visual picture. 


Saving Material—Building Better Plants 


A model layout lends itself to reducing material costs. 
Most of the saving will be in piping, although we have 
made savings in structures. It is easier to pick the best 
routing for pipes on a model than it is on drawings. A 
supervisor can at a glance pick up a misrouted line be- 
fore the error can be compounded. We have found this 
saves pipe and fittings. At one stage in our model ex- 
perimentation, we constructed a piping model of a com- 
plete refinery concurrently with piping-layout drawings. 
Doing the job in this manner, it was not too late to back- 
track and change our drawings. On this job we elimi- 
nated $50,000 worth of pipe, fittings, and fabrication 
that would not have been noticed except by the closer 
observation gained through use of the model. 

Piping laid out with the aid of a model is shorter and 
more direct. Fewer pipe elbows are used. Friction loss 
is reduced, sometimes allowing use of the next-smaller- 
size pipe or reduced pumping horsepower. 

Access to manholes, hard-to-reach valves, instru- 
ments, and machinery can be much better visualized 
from a model than from drawings. As a result plants 
built using design models show considerably more plan- 
ning for operators and maintenance. 


Types of Models Used 


The following three types 
of models are used for de- 
sign at Fluor: (1) Plant-lay- 
out model, (2) piping-layout 
model, and (3) piping-ar- 
rangement model (full scale 
Each of these types serves a 
specific and different purpose 
in our work. 

Plant-Layout Model. Fig. | 
illustrates a typical plant- 
layout model. Notice its 
simplicity. With this model 
we are only interested in the 
space requirements of the 
pieces of equipment and 
the general arrangement of 
the plant. 

The plant-layout model 
was developed to serve as a 
focal point, a clearinghouse 
for plant design, co-ordinat- 
ing the activities of all our 
various specialists. In our 
design department, we have 
seven specialized groups: 
primary-plant layout, struc- 
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tural design, structural drafting, vessels, piping, instru- 
ments, and electrical drafting. On tight schedules, co- 
ordinating their efforts for maximum efficiency becomes 
a big problem. Designing our plants in model form first 
allows each of these groups to have a composite picture 
of the whole job sooner. They can, therefore, get an 
earlier start on their detailed construction drawings. 
How then do we go about developing a plot plan 
through the use of a plant-layout model? First, the proc- 
ess engineers furnish process-flow sheets and equipment 
specifications to all concerned. Mechanical flow sheets 
are drawn. A rough sketch of the plot plan is drawn. 
The process units are indicated by blocks only. Equip- 
ment for the plant-layout model is made using pre- 
liminary outlines. The piping-layout designer then ar- 
ranges the equipment to the best of his ability to suit 
the piping condition of the job 
Interferences may begin to show up at this point, or it 
may be necessary to change the over-all arrangement to 
secure a better plant. If this occurs, a fresh start is 
made. Here is where some of our measurable savings 
occur. It is easier and quic ker to rearrange equipment 
on the model than on paper. Our plants have been more 
orderly and cleaner, from a design sense, since we initi- 
ated plant-layout models. It is considerably easier to 
build this orderliness into a model than it is on draw- 
ings. Possibly even more important is the fact that 
early approval of the layout on this model allows us to 
proceed to the next step in the design with less chance 
of change than we ever could with layout drawings. 
Upon completion of this model a conference is held to 
approve the layout. A formal plot plan is then drawn 
of the approved arrangement shown on the model. 
Piping-Layout Model. Fig. 2 illustrates a typical 
piping-layout model. This is just one segment of a 


larger job, but you will notice this begins to get more 


complex. We have found that we can lay out a complete 
plant, including all piping, in approximately the same 
time as we could with the old paper drawing method. 

The piping-layout designer starts the layout of the 
piping in the plant by first transposing the mechanical 
and utility flow sheets to the plot-plan drawing. This 
is to locate, generally, orifice runs, control valves, 
widths of pipe-ways and general space requirements. 
The paper work is kept to a minimum. Meanwhile, 
pieces of equipment are being made by model-shop per- 
sonnel for the model. All equipment operating together 
as a process unit is painted the same color to allow easy 
identification. Model equipment is given to the layout 
designer, who indicates the location of manholes, noz- 
zles, platforms, and ladders on vessels and returns them 
to the modelmaker. The modelmaker drills the noz- 
zles, mounts platforms, ladders, manholes, etc. 

The equipment is then mounted on plot boards. The 
piping-layout designer directs, either verbally or with 
sketches, the modelmaker in routing the piping on the 
model. This is done in a temporary manner using 
materials which have flexibility and allow changes 
to be made easily and quickly. All piping is shown with 
'/;-in-diameter brass rod, regardless of actual size. 
True OD of pipe is indicated with short lengths of rubber 
sleeving. Direction of flow, line number, specification, 
and insulation are indicated with plastic snap-on arrow- 
shaped line tags. These are placed on the lines as they 
are installed. Valves, orifice flanges, instrumentation, 
etc., are indicated by castings, which are slotted to fit on 
the brass rod. Fig. 3 shows a piping-layout designer 
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Fig. 3 A piping-layout designer instructs a modelmaker in 
the routing of a line 


verbally directing a modelmaker in the routing of a line. 

While the modelmaker is installing pipe, the designer 
is working out close fits on sketches for future use in 
making spools or arrangement drawings. He also is 
firming the location of working platforms, structures, 
etc., with the help and advice of the structural special- 
ists. 

During the period of installing pipe on the model, 
other design groups such as Electrical and Instruments 
are viewing the model and making sketches to locate 
their equipment. Racks for electric and instrumenta- 
tion lines are installed on the model as the information 
is developed. 

When the piping-layout model is complete, a formal 
job conference is held. Project, process, construction 
men, customer’s representatives—all principals and key 
men concerned—are represented. Changes are agreed 
upon or approvals given. 

A complete piping-layout model is shown in Fig. 4. 
This model, built to a scale of !/4 in. = 1 ft, is 11 ft 
wide X 24 ft long. It is made in 14 sections for reasons 
of accessibility and handling. The scale of our models is 
dependent upon over-all plant size. Most common 
scales are '/,in. = 1 ft and */s in. = 1 ft. Occasionally 
we find it advisable to use a larger scale on congested 
sections. 

Normal procedure at Fluor after obtaining approval! 
of the piping-layout model is to start a minimum number 
of piping-arrangement drawings. These, together with 
spool drawings and the model or photos of the model, 
are used by construction to erect the piping. By having 
the model in the field, the number of piping-arrange- 
ment drawings required, especially sections and details, 
has been reduced. 

Piping-Arrangement Model. Fig. 5 shows a piping- 
arrangment model. Note that piping is shown in true 
diameter as opposed to the '/j¢-in. wire of the pip- 
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Fig.4 Complete piping-layout model. 
24 ft long. 


ing-layout model. This model was made after the piping- 
layout model. True-diameter piping gives field person- 
nel a better feel of piping-erection problems and, to- 
gether with photoplans, can eliminate piping-arrange- 
ment drawings and serve as a basic check of the spool 
drawings. 

The equipment for this model is made from approved 
vendors’ drawings. As each pipe spool is drawn, it is 
fabricated in wire or plastic by the modelmakers and 
installed on the model. If the piece fits, the spool is 


basically correct as to orientation and its basic configura- 
The spool drawings are then given a fractional 


tion. 
dimensional check and issued for fabrication. We be- 
lieve this method, when fully perfected, will utilize 
models to their greatest advantage. 

Spools are normally drawn from formal piping- 
arrangement construction 
drawings. However, on one 
of our recent large jobs, we 
eliminated the usual piping- 
arrangement drawings and 
spooled directly from the 
piping-layout model. Pho- 
tographs of the model with 
pats, ord and basic dimen- 
sions added were substituted 
for the piping-arrangement 
drawings. The photographs 
are not ordinary ones but a 
type we have developed that 
can be duplicated on our 
ozalid machines. The plan 
type is usually blown up to 
scale 1/4, in. = 1 ft. 

We have bettered our esti- 
mated drafting time with 
this method, and our con- 
struction men indicate the 
idea will work well for them. 
We feel that future jobs may 
result in even greater sav- 
ings, once our spoolers have 
gained the experience at 
spooling directly froma fig. 5 
model and photographs 
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Built to a scale of '/, in. = 1 ft, model is 11 ft wide 


Piping-arrangement model. 
number of piping-arrangement drawings required. 


rather than from dimen- 
sioned piping-arrangement 
drawings. 

There is a question often 
asked: Are we contemplat- 
ing eliminating completely 
our usual piping drawings? 
The answer at the moment 
is no. However, we do 
know that for the past two 
years Procter & Gamble, 
Cincinnati, Ohio, a com- 
pany in an allied field, has 
almost completely elimi- 
nated piping-arrangement 
drawings. Instead they 
have substituted models and 
reproducible dimensioned 
photographs of the model. 

There are many other 
drawings that will always 
be necessary to a job and 
cannot be eliminated by a model, such as foundation 
drawings, structural, electrical, instrumentation draw- 
ings, etc. In fact, when it comes right down to it, 
about all we hope to eliminate is a good percentage of 
piping drawings. Even if we don't eliminate a single 
formal drawing, we know that the drawings we do 
make are more accurate than they once were, and they 
are being done in less time. 


Estimate Structural Model 


In addition to our pure design models, we frequently 
make what we call an estimate structural model to help 
determine and show potential customers just what we 
propose to give them. Fig. 6 shows a typical estimate 
structural model. 





By showing piping in true diameter, model reduces 
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During the preparation of 
a bid there is a very short 
time when sufficient in- 
formation is available to 
build such a model. For 
this and other reasons it is 
mandatory to have the 
model shop located on the 
premises, such as ours is. 

Since this model is con- 
structed when job informa- 
tion 1s very Meager, it must 
of necessity be simple and 
economical to build. How- 
ever, it is a distinct aid in 
selling the job. Photo- 
graphs of the model are in- 
cluded in our proposal book 
to the prospective customer, 
and on occasions the model 
itself is sent directly to the 
client when our bid is pre- 
sented Models also give 
investors tangible evidence 
of what their money is be- 
ing spent on. 


Fig. 6 


Model-Shop Facilities 


When Fluor started its model shop, there was no ex- 
perienced help to call upon. It was necessary to use 
those within the organization who had the know-how of 
plant design, plus some manual dexterity, to delve into 
this new three-dimensional medium. A couple of unused 
drafting tables plus some carving knives made up the 
After the first few attempts, it 
was discovered that to do the job properly professional 
modelmakers had to be obtained and certain necessary 
machinery purchased. We have gradually increased our 
facilities and manpower until we now have a 20-man 
crew of professional modelmakers. The shop contains 
close to $20,000 worth of equipment and stock. In addi- 
tion to the crew of 20 modelmakers, we have at least 
as many plant designers who are capable of doing their 
own piping layout with pliers and soldering irous. 

We having a building of 8000 sq ft of floor space de- 
signed specifically so that modelmakers and plant de- 
signers can work together. Drafting tables are within 
ten ft of the model assembly tables. Actually, during the 
past year, this space has not been nearly enough, and 
we have had to spill over into our other drafting rooms. 
We now have models throughout our drafting areas 
where they are as much a part of our drafting-room equip- 
ment as pencils and drafting machines. 
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Disadvantages of Models 


One of the drawbacks to models has been the fact 
that there is no simple way of duplicating them. Once 
a model has been made, there are usually demands that 
it be in several places at once. Through the efforts of 
Fluor personnel and a professional photographer, this 
disdavantage is being eliminated. To date, we have had 
quite fair results. In fact, our first somewhat crude at- 
tempts have not only satisfied our construction people, 
but have been applauded by them. The use of printable 
photographs, when fully developed, will, if nothing else, 
eliminate the drawing-in of background detail that is so 
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Typical estimate structural model which helps determine requirements of potential 
customers and show them what they may expect 


time-consuming on standard-arrangement drawings. 
Another disadvantage of models is that they are diffi- 
cult to ship. However, with the use of transparent 
crates, air-freight transit with special handling at both 
points, this difficulty has been largely overcome. 


Summary 


The use of models to the point where we can say they 
more than justify their costs has not happened over- 
night. As mentioned previously, we have been experi- 
menting with them for over five years. The first two or 
three years were somewhat unproductive in so far as 
definitely pinning a dollar value on their worth. It has 
only been in the past year or so that we have been able 
to assign an approximate dollar mark to their savings. 

The use of models in place of drawings runs contrary to 
too much tradition for the majority of draftsmen and 
plant designers. 

We would strongly advise any company contemplating 
using models as a design tool not to try forcing the use 
of models upon their designers. We recommend that the 
first attempts at using this tool be assigned to the highest 
qualified designers available. Our experience has indi- 
cated that one of the strongest objections of a designer 
to models is that his design will be open to the view of 
any casual observer. Consequently, a top-notch man, 
who knows his design has no failings, will take to the 
use of models more readily than a less-experienced man 
will. After the first few jobs, the converting of less- 
experienced designers becomes a simpler chore. 

We feel that the many advantages we have achieved 
through the use of design models are just a beginning. 
Certain disadvantages of the model technique are 
acknowledged, and methods of overcoming these dis- 
advantages are being devised. No one is making any 
drastic statements about the elimination of the drawings 
altogether. But we are predicting greater savings, im- 
proved communication, and better designs through con- 
tinued and expanded use of design models. 
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Criteria for Municipal Incinerators... 
... The Designer’s View 


By Samuel A. Greeley 


Partner, Greeley and Hansen, Engineers, Chicago, Ill. 





From 50 years of practice in refuse-disposal proj- 
ects, the author concludes that the design of 
municipal incinerators is as difficult as any 
problem encountered in sanitary and municipal 
engineering. The background of design cri- 
teria is considered to mean the local conditions 
on which the design may be established, such as 
the quality and kind of refuse, surface and sub- 
surface conditions of the site, adjacent roadways, 
climate, environment affecting the chimney and 
its discharge, type of building, and soon. These 
and other items are sonbdened in the paper. 





THe autor considers the background of design 
criteria for municipal incinerators to mean the local 
conditions for which the bases of design are to be estab- 
lished. These include such matters as the quantity and 
kind of refuse for which capacity is to be provided, the 
surface and subsurface conditions at the site, the ad- 
jacent roadways, the climate as affecting the extent of 
enclosure, the environment as affecting the chimney and 
its discharges, and the type of building suited to the 
locality. 

The scope of design criteria extends to those things 
which affect the efficiency of operation, such as the bases 
of design of the facilities pertaining to combustion, and 
the factors which affect the operation of the furnaces, 
such as clearances, fly-ash-removal facilities, and control 
instruments. The design criteria of the general parts of 
a municipal incinerator will not be discussed at any 
length. 


Parts of a Municipal Incinerator 


Of a complete municipal incinerator, about 40 per cent 
of the cost is for the furnaces and their appurtenances, 
and about 60 per cent for the approaches, storage bin, 
building, and chimney. The major parts are listed in 
Table 1. 

Kinds of Furnaces. In municipal incinerators, there are 
many kinds of furnaces, some of which are round and 
others rectangular in plan, and there are numerous de- 
partures, such as revolving cylinders and vertical or high 
furnace structures. Most of these different kinds have 
been developed and promoted by manufacturing con- 
cerns and this accounts for the very considerable variety. 
Five different kinds were drawn up by the author's 
firm in 1950 as part of the contract documents for re- 
ceiving competitive bids for a rubbish incinerator for 

Contributed by the Fuels Division and presented at the Semi-Annual 


Meeting, Cleveland, Ohio, June 17-21, 1956, of Taz Amgrican Society 
or Mecuanicat ENoinegrs. Condensed from ASME Paper 56—SA-46. 
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Table 1 Principal Components of a Municipal Incinerator 


and Costs 


Illustrative unit 
cost per ton of 
Item rated capacity 
Scales, scale house, entrances and exits, maneu- 
vering yard, dumping rail, and enclosing wall 
Storage bin 
Cranes 
Outside flues and fly-ash-removal facilities 
Chimneys 
Miscellaneous items, such as drains, piling, and 
woodhogs 
Furnaces 
Inside flues 
Building and enclosures 


Total 


100 .00 
200 .00 
225.00 
400 .00 
300 .00 


75.00 
1200.00 
85.00 
1415.00 
$4000 .00 


the city of Los Angeles. Each furnace was specified 
to have a rated capacity of 100 tons of rubbish per 24 hr. 
These are briefly inte as follows: 

1 Rectangular furnaces stoked manually or by oscil- 
lating or moving grates. 

2 Round furnaces mechanically stoked. 

3 Furnaces with traveling grates. 

4 Furnaces with moving grates made of pallets or 
plates. 

5 Furnaces having grates or kilns. 

Fig. 1 is the rubbish incinerator at St. Louis, Mo., 
having a rated capacity of 400 tons per 24 hr. 

There are, of course, other kinds, such as rectangular 
furnaces with Flynn and Emrich grates and more recent 
designs of furnaces with moving grates. 


The Designer 


There are three kinds of designers active in refuse- 
incineration practice as follows: 

(4) The designer in a public-works office—the public 
designer. This kind is well illustrated by those in 
New York City who have designed completely several 
very large incinerators. 

(6) The designer in private practice—a private 
practicing engineer. The author is this kind of de- 
signer, his firm having prepared plans and specifications 
for a considerable number of refuse incinerators. 

(c) The designer associated with a manufacturing 
company—a proprietary designer. Generally this kind 
designs only the furnace and its appurtenances which the 
manufacturer promotes, sometimes, under a patent or 
alleged patent. Many refuse incinerators have been 
acquired by municipalities under designs of this kind. 

It should be noted that sometimes the complete design 
is prepared by the public or private designer and the 
proprietary designer jointly. The latter designs the fur- 
nace and its appurtenances to fit the building and the 
chimney designed by the others in accordance with de- 
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tailed specifications, design limitations, and guarantees. 
Sometimes a contract for the furnaces and ‘their ap- 
purtenances is !et first and the building and its appurte- 
nant facilities are then designed to fit the furnaces to be 
furnished under the separate contract. 


Definitions 


““Refuse"’ is the general term for the solid materials 
wasted by a community. It includes ‘‘garbage’’ (waste 
from the handling, preparation, and consumption of 
food), and ‘‘rubbish.’’ Rubbish is further divided into 
“combustible rubbish’’ (materials like paper, wood, 
rags, brush, and tree trimmings), and ‘‘noncombustible 
rubbish’’ (metals, glass, and the like). Such noncom- 
bustible rubbish as is delivered to an incinerating plant 
is removed from the furnaces as ‘‘ash"’ or ‘‘residue."’ 

The terms ‘‘fly ash’’ and ‘“‘particulate matter’’ are 
used interchangeably to designate the finely divided 
solid particles in the gases leaving an incinerator fur 
nace. Such particles vary widely in size, but roughly 
may be divided into those which are large enough to be 
deposited on the ground after discharge from a chimney, 
and the smaller particles which remain in suspension 
indefinitely. 

The term “‘raw gas’’ is used to designate the gaseous 
products of combustion as they leave the combustion 
chamber of the incinerator furnace, with their load of 
particulate matter. After these have passed through 
structures or equipment designed to remove the particles 
of fly ash, we use the designation ‘‘treated gas."’ 

Particular definitions of refuse materials on the basis of 
laboratory analyses are rather limited in number. A 
relatively dry refuse might contain 20 per cent of mois- 
ture, 20 per cent of ash, and 60 per cent of combustible 
matter. The combustible matter might contain the ma- 
terials given in Table 2. 


Table 2 Combustible Material 


Pound per 
pound of 
Material combustible 
Carbon 0.50 
Hydrogen 0.06 
Oxygen 0.40 
Nitrogen 0.03 
Sulphur 0.01 
Total 1.00 


A refuse of the characteristics given in Table 2 would 
require theoretically 3.68 lb of air per lb of refuse for 
combustion. The gaseous products of combustion (ex- 
clusive of the ash) would amount to 6.32 Ib of air per Ib 
of refuse, with 50 per cent of excess air. 


Principal Parts of a Design 


The design of an incinerator comprises the following 
four principal parts: 

(4) General aspects such as the quantity and charac- 
ter of refuse, the location of the plant, and the char- 
acteristics of the receiving airway. It is assumed that 
such general parts will have been covered by an ade- 
quate engineering investigation and report. 

(6) General arrangements, such as the approaches, 
the yard, the scales, the storage bin, the building, the 
clearances within the building, the cranes, and the ash- 
removal facilities. 
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Incinerator with a rated capacity of 400 tons per 24 hr 


Fig. 1 


(¢) The part which comprises the furnaces and their 
appurtenances with bases of design for grate areas, 
volumes, dampers, flues, and of subsidence (or expansion) 
chambers, for the removal of fly ash or particulate mat- 
ter. This part constitutes the structures and the equip- 
ment which have to do with combustion. 

(d) Thechimney. 

As stated in Zable 1, the building proper may cost 
about $1415.00 per ton of rated capacity and, including 
scales, yard, storage bin, cranes, and miscellaneous 
items, as much as $2,000.00 per ton. Adequate housing 
amounts to about 1500 cu ft per ton of rated capacity, 
but often the volume exceeds 2000 cu ft, depending upon 
other services included, such as garage pone gv spaces. 
The cost of the building and appurtenances will some- 
times exceed 60 per cent of the total cost. 


Bases of Design of Furnaces and Appurtenances 


The first matter of importance in determining bases of 
design is the kind of refuse to be incinerated. As be- 
tween mixed refuse (garbage and combustible rubbish) 
and rubbish, there are important differences, in particu- 
lar as to the products of combustion and the amount of 
air required. These are illustrated in Table 3. 


Table 3 Differences Between Types of Refuse 
Kind of refuse 


Item Rubbish Mixed? 
Per cent moisture 15 54 
Pounds of air per pound of 
refuse for: 
Combustion plus 50 per cent 
excess 5.85 3.18 
Cooling to 1600 F 4.04 0 
Total 9.89 3.18 
Gaseous products of combus- 
tion in cubic feet per pound 
of refuse at 1600 F 554 211 


* 65 per cent garbage at 75 per cent moisture and 35 per cent rubbish 
at 15 per cent moisture. 


Obviously, the characteristics of the refuse affect 
most of the bases of design, but, because of the great 
variation in these characteristics, safe margins for 
limiting conditions are necessary. 
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Table 4 Background of Design-Criteria Sizes of Furnaces and Appurtenances 


Rate of burn- 
ing in lb per 
sq ft per 
hr 


Kind 
of 
Plant refuse 
New York City 
Betts Avenue 
Gansevoort 
Washington 
Baltimore 
Brookline 
Cincinnati 
Milwaukee 
Green Bay 
South Side 
Winnipeg 
St. Louis 
South Side 
Evanston 


69.5 25 
M 64 l 
R 51 

M 57 
M 

M 


M 


No. 3 


No 3 


M 
M 
M 


R 
M 


* Diameter of round furnace. 
Norgs: Volumes are exclusive of flues. 


The second matter to consider comprises the capacity, 
the size, and the shape of the furnace. The principal 
bases of design are discussed in the following paragraphs. 
The bases given are applicable to the combustion of 
mixed refuse and to an environment in which air pollu- 
tion is not deemed to be highly critical. 

Size. Refuse-incinerator furnaces have been built 
with rated capacities of 250 tons per 24 hr as in New York 
City, using moving grates. A more usual range is 100 
to 150 tons. 

Burning Rate. Until recently a considerable number of 
refuse incinerators have been designed to operate at 
burning rates in excess of 70 lb per sq ft of horizontal 
grate area per hr. These high rates of burning are con- 


sidered to increase the quantity of particulate matter and 


other air pollutants. Lower burning rates are now con- 
sidered to contribute to the control of the pollution of 
the receiving airways. A recent design for Evanston, 
Ill., has a burning rate of 53.5 lb per sq ft per hr for 
mixed garbage and rubbish. 

Depth of Furnace. Distances from the inside front wall 
to the rear wall or the diameter of a number of existing 
incinerators are given in Table 4. To facilitate stoking, 
an inside depth of not over about 10 ft is indicated. 

Volumes. Table 4 shows the unit volume in cubic feet 
per ton of rated capacity of furnaces, combustion cham- 
bers, and subsidence chambers for a number of plants. 
They will depend considerably upon the characteristics 
of the refuse and should be larger for rubbish than for 
mixed refuse. For mixed refuse a furnace volume of 12.5 
and for rubbish of 20.0 cu ft per ton seems to be reasona- 
ble. 

To meet air-pollution requirements, combustion and 
subsidence chambers, particularly the latter, have been 
increased greatly in unit volume of recent years. A 
volume in these two structures of around 80 cu ft per ton 
is indicated. 

Flues. The area of flues is usually determined on the 
basis of limiting velocities in feet per second. For the 
flue between the furnace and the combustion chamber, a 
relatively high velocity of 35 fps or more is indicated to 
provide mixing and of other flues of 25 fps. 


Degree of Air-Pollution Control 


A considerable number of municipal ordinances are 
in effect relative to this matter and most of them have 
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14.3 


Furnace 


0 
0 
3 


Furnace 

inside 
depth or 
diameter, ft 


Volume in cubic feet per ton of 
rated capacity 
Combustion Subsidence 
chamber chamber 


15 40 0 
28 40 0 
29 204 3 5 
16.5 1] 3 75 
25.7 


ll 
20 93 O08" 


18.3 750 
16 3 
16 .( FF a 


31 


28 


taken either one or the other of the following forms: 


(4) The weight of particulate matter per 1000 Ib 
of gas with 50 per cent excess air; the usual limiting 
value being 0.85 lb as established in the ASME model 
code. 

(6) The weight of particulate matter per cubic foot 
of gas at standard conditions. The presel cn set up by 
the Los Angeles County Air Pollution Control District 
is 0.40 grain per cu ft of gas at 60 F, 14.7 psia, and 12 per 
cent COs. 

None of the ordinances so far has undertaken to specify 
the amounts of other substances in the gaseous products 
of combustion which may be tolerable in regard to air 
pollution, such as the oxides of nitrogen and sulphur. 
The two standards to which reference is made permit 
the amounts of particulate matter in chimney discharges 
given in Table 5. 


Table 5 Particulate Matter in Chimney Discharges 


Pounds of Fly Ash Permitted per Ton of Refuse 
Wet Dry Wet Dry 
refuse solids refuse solids 

(At 0.85 lb per 1000 (At 0.40 grain 

Ib of gas) per cu ft) 
10.7 13.4 8.9 11 
9.6 13.7 7.8 ll 
7.4 14.7 5.6 1] 


Per cent 
moisture 
in refuse 
20 
30 


50 


A rational or realistic yardstick for regulating the 
discharge from incinerator chimneys is much to be de- 
sired. Such a yardstick might limit the content of 
particulate matter in the gases entering the airway to a 
certain number of pounds per ton of refuse burned. 
Present available experience suggests a limit of 10 Ib per 
ton, but many more data are needed before a final deter- 
mination. Yardsticks for other pollutants such as 
nitrogen and sulphur may be needed in some locations. 

While little is known regarding the quantity of par- 
ticulate matter in the raw gases, the amount is illustrated 
by the units of 15 lb per ton of mixed refuse and 20 Ib 
per ton of rubbish. On this assumption, equipment to 
remove fly ash or particulate matter should have an 
efficiency based on the raw gases of upward of 50 per 
cent. To permit the establishment of more accurate 
and realistic bases of design, the author considers that 
full-scale tests are desirable to determine the efficiency 
of existing fly-ash facilities of different kinds. 
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Air-Pollution-Control Facilities 


Many bases of design of municipal refuse incinerators 
are now scrutinized in the light of their effect on the 


reduction of the pollution of the receiving air. On this 
account, three general factors are important: 

(4) A reduction in the quantity of under-fire air. 

(6) An avoidance of too frequent disturbance of the 
fire by charging refuse onto the grate. 

(c) A lower burning rate. 


Specific yardsticks or procedures in relation to the 
foregoing are not, as yet, fully developed. 

In a study of air-pollution-control facilities, three very 
general characteristics should be kept in mind, as fol- 
lows: 

(d) Facilities which can be used with hot gases of 
combustion. 

(¢) Facilities requiring cooled gases of combustion. 

(f) Facilities using water. 

Various devices for removing particulate matter from 
the gaseous products of combustion are illustrated as 
follows: 


(g) Subsidence chambers with various kinds of 
trapping and impingement walls and corners. This 


device is applicable to hot gases and is extensively used. 

(4) Subsidence chambers with water sprays and a 
bath as installed at Milwaukee, Miami, Philadelphia, 
and, without a water bath, at a number of rubbish in- 
cinerators in the Los Angeles area. 

(4) Cyclone or centrifugal precipitators made in 
different forms by a number of manufacturers. All re- 
quire the gases to be cooled to about 700 F. Few have 
been installed in refuse incinerators. 

\J) Bag filters madé of steel or glass mesh. These 
require the gases to be cooled. In so far as the author 
knows, none has been installed in refuse incinerators. 

(k) Electrostatic precipitators which are used in 
power plants on gases cooled by passing through a boiler. 
In so far as the author knows, none has been installed 
in refuse incinerators. 

(4) The municipal refuse incinerator at Framingham, 
Mass., is equipped with a scrubber for the gaseous prod- 
ucts of combustion. 

There is not enough precise operating information to 
permit a classification of the foregoing as to efficiency 
and other qualities. Having in mind the present very 
much limited data as to what might be accomplished by 
these various devices for removing fly ash from refuse- 
incinerator gases, it is easier to suggest what not to do 
than to arrive at a selection for a particular local con- 
dition. Considering that public money should be spent 
only for ‘‘sure things,’’ any device other than subsidence 
coupled with baffling, trapping, and impingement, can- 
not generally be gD HF 


Draft Facilities 

The air needed for combustion is provided by forced 
draft, by induced draft, or by natural draft. The first 
two require fans and the third a chimney of adequate 
height and cross-sectional area. With induced draft, the 
chimney can be relatively small. With natural draft, 
it should be large enough to draw the gaseous products 
of combustion through the grate and away from the 
furnace chamber. With forced draft, the suction need 
only operate from over the grate. Dampers are re- 
quired to control the natural draft. 

Forced draft with an adequate chimney is a satis- 
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Fig. 2. Municipal incinerator building at Alexandria, Va. 


factory design procedure. For many environments, a 
chimney 150 to 175 ft high is adequate. It should have 
an. area at the top of about 0.25 sq ft per ton of rated 
Capacity. 


Architectural Treatment 


The building enclosing the furnaces and their appur- 
tenances should be adequate and pleasing. There 
seems to be no need for an ornate structure. Much can 
be accomplished by attention to proportion and other 
architectural fundamentals. In some cases, the en- 
vironment suggests special architectural treatment, as at 
Alexandria, Va. (see Fig. 2). 


Looking to the Future 


In the opinion of the author, the present time may be 
characterized as one of transition. The design of munici- 
pal refuse incinerators is being considerably affected by 
the great interest on the part of the public and its rep- 
resentatives in clean air and by the changing habits of 
people as regards the purchase and use of packaged 
goods, the increased practice of wrapping garbage, the 
greater use of garbage grinders, and the consequent 
change in the characteristics of refuse. It is suggested 
that there is not enough information to permit a realistic 
appraisal of the extent and kind of facilities for the 
treatment of the raw gases of combustion. For these 
facilities, realistic bases of design and expenditures can- 
not be stated at this time. 

The new characteristics of the refuse appear to have 
become somewhat stable, although an increase in the 
grinding of garbage may occur. 

Looking to the future, it is most desirable that all as- 
pects of the air-pollution problem should be explored 
fully including field test po accor records. 
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Infrared Analysis 


Operating principles of continuous infrared analyzers, and typi- 
cal applications to air-pollution and industrial process control 


By Nelson W. Hartz 


Instrument Line Manager, 
Mine Safety Appliances Company, Pittsburgh, Pa. 


Since approximately 1945, infrared spectroscopy has 
become an accepted and respected technique widely used 
in gas, Mr oa ap and chemical engineering. It is 
being used for both qualitative and quantitative analyses, 
making such determinations automatically with tre- 
mendously greater speed and precision than were ever 
attainable by the classical oman methods. In 
addition, it is adaptable to continuous-process analysis 
and control. 

It has been found experimentally that dissimilar com- 
pounds absorb in widely different spectral regions. 
For instance, carbon monoxide, water vapor, ammonia, 
methane, and sulphur dioxide differ greatly in their ab- 
sorption patterns. On the other hand, similar com- 
pounds have similar spectra. The absorption of ethane, 
propane, and butane is quite similar although there are 
regions of absorption difference. Fortunately, these 
differences are sufficiently marked so that it is possible 
to determine a small percentage of one of these gases in 
the presence of a much higher concentration of the other 
two. 


Types of Infrared Analyzer 


Two classes of infrared analyzers have been developed 
for the investigation and application of infrared a 
tion. The first of these, the spectrometer, was developed 
originally as an aid in the discovery of facts about 
infrared radiation. 

A spectrometer in its simplest form consists of an 
infrared light source, a sample cell, a light-dispersing 
system, and an infrared detector. 

The absorption of the sample material is determined 
at each wave length or frequency of infrared light. 
From these data sample transmission can be plotted as a 
function of wave length. Modern spectrometers auto- 
matically plot the spectra of a sample in less than 15 
minutes. From the absorption spectra of a mixture, the 
spectroscopist can calculate the composition of the 
mixture. 

The nondispersion instrument is the second type 
of infrared analyzer. Fundamentally it consists of an 
infrared source, a sample and filter cell, and an infrared 
detector. Since the light is not dispersed, the analyzer 
makes a simple measurement of the absorption by the 
sample in those spectral regions which normally reach 
the : wt and cause an output signal. 

Experience has shown that the spectrometer and the 
nondispersion analyzers are complementary. Each has 

Based on a paper contributed by the Process Industries Division and 


presented at the Semi-Annual Meeting, Cleveland, Ohio, June 17 
21, 1956, of Taz American Soctety or Mecuanicat ENGINgERS 
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Fig. 1 Schematic sketch of nonselective-detector instrument 


its place. The spectrometer is ideally suited to labora- 
tory and pilot-plant use where it is necessary to analyze 
many different types of mixtures for many different com- 
pounds. The nondispersion instruments are primarily 
used for industrial process control where an analysis for 
one component of a mixture is desired. 


Nondispersion Analyzers 


The nondispersion analyzers are classed in two cate- 
gories. These are the selective and the nonselective 
detector types. 

Nonselective Detector. A schematic diagram of a non- 
selective-detector instrument as originally proposed 
by Schmick is illustrated in Fig. 1. In this system, light 
from two sources, S; and So, is directed to two detectors, 
D, and Ds, which are usually bolometers or thermopiles. 
The detectors are electrically connected in opposition 
so that they measure the difference in light intensity 
between the two beams. 

Assume cells X, Y, and F are filled with nonabsorbing 
gases. When an absorbing gas enters the sample cell 
through which both beams pass, the gas reduces the 
radiation in each beam by a similar amount. As a 
result, no difference between the beams is produced and 
the detectors have no output. 

In order to sensitize the nonselective detector system 
the following method is usually employed: Assume a 
hypothetical mixture to be analyzed consisting of absorb- 
ing gases A and B and a nonabsorbing gas. Cell X is 
filled with A, the gas to be detected. Cell Y is filled with 
a nonabsorbing gas. 

The gas A in the sample cell, passing through both 
beams, will affect the Y-beam more than it affects the 
X-beam because the A-gas in X already has removed 
most of the spectral regions at which A absorbs. Thus 
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the beams will be unbalanced and an output signal will 
be generated by the two detectors. When the analyzer 
is calibrated in this manner it also will be sensitive to 
gases which have overlapping bands with A. 

If B has bands that overlap A, gas B will be placed in 
the filter cell F so that it removes most of the energy 
in the bands absorbed by B. This reduces the sensitivity 
of the analyzer to B, and hence increases the selectivity of 
the analyzer to A. 

In some cases the techniques mentioned in the previous 
paragraphs are not sufficient to obtain the desired selec- 
tivity. During the past 10 years, several independent 
investigators have developed a method for obtaining 
higher selectivity. This method requires that cell Y, 
instead of being filled with a nonabsorbing gas, be filled 
with a mixture of B and a nonabsorber. 

The concentration of B is adjusted so that when B is 
placed in the sample cell it affects the two beams equally 
and this produces no output signal. When A is intro- 
duced into the sample cell, it will affect the Y-beam 
more than it affects the X-beam and will cause an output. 
Since the sensitivity to B is virtually zero and there is 
still sensitivity to A, the selectivity of the analyzer has 
been increased greatly. 

Selective Detector. The second type of nondispersion 
analyzer is the selective-detector instrument. A sche- 
matic diagram of this type of analyzer as developed by 
Luft is illustrated in Fig. 2. The light from two sources 
S, and S, is directed into two detector chambers D, 
and Ds. The selective differs from the nonselective 
instrument in the type of detector used. 

The normal type of selective detector is a volume 
infrared-absorbing gas. When radiation is absorbed 
by the gas, the temperature and pressure of the gas 
increase. This pressure increase is generally measured 
with a condenser microphone. 

In the Luft analyzer the two detectors D,; and D, 
are separated by a membrane so the only time the mem- 
brane is deflected is when one beam is stronger than the 
other. In this way the output of the condenser micro- 
phone is a measure of the difference in intensity between 
the two beams. 

With the same hypothetical problem involving the 
absorbing gases A and B and a nonabsorbing gas, 
the selective-detector instrument would be sensitized in the 
following manner: Gas would be placed in the detector 
chambers D, and D:. When gas A is passed through 
the sample cell, it reduces the intensity of the sample 
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Since the detector is filled with A, it is sensitive only in 
those spectral regions absorbed by A. Thus only 
gases which have overlapping bands will affecc the 
measurement. If B has interfering bands, it is placed in 
cell F so that the wave lengths absorbed by it are re- 
moved before the light enters the detector. 

Interrupted Radiation. Present selective-type analyzers 
are typified by the use of interrupted radiation. In such 
analyzers the two beams are alternately blocked and then 
passed, and the amplifier is tuned so that only signals 
varying at the frequency of interruption are amplified. 
Since the amplifier responds only to the interrupting 
frequency, ambient-temperature gradients do not cause 
errors because the change in gradient is much slower than 
the interrupting frequency. 


Operation of Analyzer 


A typical selective analyzer is shown schematically in 
Fig. 3. Two similar nichrome filaments are used as 
sources of infrared radiation. Beams from these fila- 
ments travel through parallel stainless-steel cells. 
One beam traverses the sample cell and the other the 
comparison cell. The emergent radiation is converged 
into the single detector cell by a beam combiner which 
consists of two cylinders in the form of a V. 

As the gas in the detector absorbs radiation, its tem- 
perature and pressure increase. An expansion of the 
detector gas causes a condenser-microphone membrane to 
move. This movement, when converted and electri- 
cally amplified, produces an output signal. 

Between the source and the cells, a rotating or re- 
ciprocating shutter alternately blocks the radiation to 
the sample cell and the comparison cell. When the 
beams are equal, an equal amount of radiation enters 
the desecaue taate each beam. The amplifier is tuned so 
that the only variations in light intensity occurring at 
the alternating frequency produce an output signal. 
Therefore the beams are equal and the output is 
zero. 

When the gas to be analyzed is introduced into the 
sample cell, it absorbs and thus reduces the radiation 
reaching the detector from the sample beam. As a re- 
sult the beams become unequal and the radiation enter- 
ing the detector flickers as the beams are alternated. 
The detector gas expands and contracts in accordance 
with the flicker. In this way, the detector directly 
indicates the difference between the two beams. 

The expansion and contraction of the gas cause the 
membrane to move in response. The membrane move- 
ment varies the condenser-microphone capacity. The 
variation in capacity generates an electric signal which 
is proportional to the difference between the two radia- 
tion beams. 

Next, the electric signal is amplified by a conven- 
tional a-c amplifier and then conducted to a synchronous 
rectifier. The synchronous rectifier generates a d-c 
signal, the polarity of which depends upon which of the 
two beams is stronger. This d-c signal, which is due to 
an increase in sample absorption, causes an electronic 
recorder to drive upscale. As the recorder drives up- 
scale, it causes a the see in the voltage applied to the 
comparison-beam source. 

The recorder continues to drive upscale until the beams 
are returned to balance. The position of the recorder 
indicator is then a measure of the absorption of the 
sample and hence the concentration of the analysis com- 


1029 





Fig. 3 
used as sources of infrared radiation. 


ponent. Thus the recorder automatically and con- 
tinuously provides a record of the composition of the 
sample mixture. 

From these descriptions it is obvious that the non- 
selective-type instrument is a less complex assembly 
than the selective type; however, in many instances the 
additional components of the selective analyzer are 
required to achieve the sensitivity or the selectivity that 
is necessary to handle a specific problem of analysis. 


In Practice 


Because our original interest in gas detection and 
measurement was related to the detection of trace con- 
centrations of contaminants in air, from the standpoint 
of industrial hygiene and air-pollution control, we were 
quickly convinced that the selective-detector type of 
infrared analyzer would most readily lend itself to the 


solution of such problems. After approximately 10 
years of experience this original estimate has been 
thoroughly proved. As an example, we have been able 
to provide a quantity of such instruments for meas- 
urement of carbon monoxide in the atmosphere in and 
around Los Angeles that were sensitized for a full 
scale range of 0 to 20 parts per million in air without any 
measurable cross sensitivity to atmospheric moisture or 
carbon dioxide. 

A relatively large number of similar but less sensitive 
instruments are being used by the American Gas Associa- 
tion Laboratories and numerous appliance manufacturers 
to measure CO in the combustion products from gas 
appliances to determine whether they are within the 
limits established by the A. G. A. In addition those 
same users are utilizing similar types of instruments to 
accurately measure carbon dioxide in their flue gases. 

Other users are applying such instruments for measur- 
ing sulphur dioxide in stack gases and in the air in the 
vicinity of industrial plants as a part of their air-pollu- 
tion programs. In the first instance the instruments 
may be sensitized for a range of several per cent while in 
measuring contamination of community air the instru- 
ment range would be 100 parts per million or less. 

Other air-pollution problems for which such instru- 
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Detailed drawing of null-balance, selective-detector instrument. 


Two similar nichrome filaments are 


ments have been sensitized include organic vapors (as 
represented by hexane), carbon tetrachloride, methyl 
chloride, and so on. 

Hose in Process Control. As indicated earlier, our 
original interest in such instruments was measuring trace 
concentrations of contaminants in air. We soon found 
that the ability to differentiate selectively between a 
variety of similar compounds and to monitor one of 
those in either gross or minute concentrations, made 
such instruments ideally adapted to process control 
leading to more efficient production: as, for example, in 
preventing the poisoning of catalysts in chemical and 
petroleum processing; improving product quality by 
providing a continuous measurement of impurities in a 
product stream; and by reducing the loss of product to 
waste streams. 

There are an almost unlimited number of industries in 
which such instruments are beingused. As anexample, 
in the petrochemical industry which is currently strip- 
ping large quantities of propane and butane from natural 
gas, accurate analysis before and after such separations 
is becoming extremely important. 

Such instruments are being used to measure the water 
content of fuel gases, air, and combustion products, the 
latter particularly in the field of metallurgy where such 
gases are used for annealing, brazing, and tempering 
operations. Such instruments are in use calibrated for a 
full-scale range of dew points from —100 to —30 F 
upward to those whose upper limit has been a dew 
point of +100 F. In some instances instruments may be 
dual-range units to monitor the water content of the fuel 
gas and the combustion products. 

Several such instruments are in use measuring a few 
parts per million of acetylene as a contaminant in a 
stream of ethylene. Others of similar sensitivity are 
measuring contaminants in process streams of hydrogen 
in ammonia-synthesis and hydrogenation plants. 

Recently added to the selection of infrared analyzers 
available on the market today is a smaller, more compact, 
instrument which operates on the deflection principle of 
indication. It brings to the user a high degree of 
selectivity and sensitivity at a cost considerably less than 
earlier models. 
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riefing the Record 
Abetracts and Comments Based on Current Periodicale and Evente 


Shippingport Reactor Vessel 


Tue shell of the 235-ton reactor vessel, the heaviest 
single component for America’s first full-scale commer- 
cial nuclear power plant, was shipped from the Chatta- 
nooga, Tenn., plant of Combustion Engineering, Inc., on 
Sept. 25, 1956. The reactor vessel will be installed at 
Shippingport, Pa., in an electric generating plant which 
Westinghouse Electric Corporation is designing under 
contract with the Atomic Energy Commission for opera- 
tion by Duquesne Light Company 

The vessel was built by assembling sections of the 
heaviest clad plate ever rolled by Lukens Steel Company 
and by developing special welding, machining, and heat- 
treating techniques at the Chattanooga shops of Com- 
bustion Engineering, Inc. Initial net electrical output 
of the Shippingport Power Plant will be 60,000 kw, 
but a turbine-generator of 100,000-kw capability will 
be installed in anticipation of the possibliity of 
greater nuclear capacity in the future. 

Numerous problems in- 
volved in the design re- 
quired reliance on funda- 
mental theory in order to 
obtain solutions. Ac- 
cepted formulas for de- 
termining stresses and 
thicknesses were no longer 
applicable in a vessel with 
the thicknesses of plate and 
forgings involved. In ad- 
dition to pressure and 
thermal stresses due tostart- 
up conditions, considera- 
tion had to be given to 
heat generation in the ves- 
se] wall resulting from neu- 
tron and gamma-ray flux 
emanating from the nu- 
clear-fission process. As 
a result of the design, de- 
velopment, and manufac- 
turing experience in the re- 
actor vessel, it is antict- 
pated that new criteria and 
new formulas will be stand- 
ardized in order to facili- 
tate future design of this 
type of equipment. 


Vessel Description 


The reactor vessel is de- 
signed to withstand a 2500- 
psig internal pressure at 
600 F. At rated load, 26 
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million lb of primary coolant water will enter the ves- 
sel each hour through four inlet nozzles and pass 
through the core where the temperature will be raised 
from 507 F to $42 F. Dry weight of the vessel is 235 
tons, of which the shell portion weighs 150 tons and the 
removable top head 85 tons. In addition, the vessel will 
contain thermal shields, a core assembly, and other 
equipment having a total weight of an additional 100 
tons. The internal diameter is 9 ft 1 in. and the length 
from the inside of the lower head to the inside of the 
top head is 31 ft 3 in. 

The top head is fastened to the shell section by means 
of 42 6-in-diam studs, 80'/. in. long. Each stud with 
its accompanying nuts weighs 700 lb. To secure the 
head to the vessel shell, these studs are elongated by 
heat supplied from electric heaters extending into the 
center of the studs so that the nuts can be turned through 
a predetermined angle to induce the required stud tension 
when the studs cool to ambient temperature. The 
stud tension required to maintain contact of the mating 


Shell of the 235-ton reactor vessel designed and built by Combustion Engineering, Inc., for 
America’s first full-scale commercial nuclear power plant at Shippingport, Pa. 


1031 


























View of 85-ton removable head, hemispherical portion of 
which will have 46 openings for fuel-handling equipment, 
instrument leads, and control rods 


surfaces of the head and shell under design conditions is 
40,000 psi. Removability of the head is a design re- 
quirement to enable servicing of the internals of the 
vessel. 

Since the hot primary coolant water circulated through 
the reactor vessel is corrosive, the internal portions of the 
vessel are clad with a '/,-in. minimum thickness of a 
corrosion-resistant stainless steel. The hemispherical 
bottom head and shell courses were fabricated from man- 
ganese-molybdenum clad plate having 6-in. and 8°/¢-in. 
minimum, thicknesses respectively. These integrally 
clad plates were fabricated by Lukens Steel Company. 
The massive head and shell flange forgings, each weigh- 
ing approximately 65,000 Ib a having a cross section 
of approximately 24 sq in. and the 10-in-thick hemi- 
spherical portions of the removable head could not be 
procured with the stainless steel integrally clad. In 
order to clad these thicker sections, a special device 
for cladding the base metal by weld deposit was de- 
veloped at the Chattanooga shops. 

Neutron and gamma radiation, if not reduced in in- 
tensity at the vessel shell, would generate heat in the 
shell inducing thermal gradients which would cause 
extremely high shell stresses. The thermal shields 
which surround the core assembly reduce the gamma-ray 
intensity at the shell to a safe level. To remove the 
heat generated in the shield, 15 per cent of the primary 
coolant flow is directed up along the shields and vessel 
walls prior to passing through the core. The flow 
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baffle attached to the lower portion of the shields dis- 
tributes the flow evenly across the diameter of the core. 

The removable head has its hemispherical portion 
penetrated with 46 openings in which are attached 
housings which allow entrance of fuel-handling equip- 
ment for removing spent fuel elements, instrumentation 
leads, and control rods to control the core reactivity. 
The alignment of the control rods over a distance of 
18 ft from the top of the head housing to the core as- 
sembly must be carefully controlled. Control of the 
core activity depends on the operation of the control 
rods. They assure proper functioning of these rods; 


the over-all alignment from the top of the control-rod 
housings to the core assembly was held to less than 


0.11 in. per ft. Alignment jigs attached to three points 
on the shell flange will guide the head into its proper 
location during installation. 

The vessel will be supported by 24 brackets located 
3 ft below the centerline of the outlet nozzles. These 
brackets will support a total operating weight of ap- 
proximately 385 tons. 


Vessel Material 


The base material is manganese-molybdenum steel, 
meeting the requirements of the ASME Material Speci- 
fication SA-302, Grade B, which calls for a minimum 
tensile strength of 80,000 psi. The specified composition 
is manganese 1.10 to 1.50, molybdenum 0.40 to 0.60, 
and carbon 0.27 max. The mill has demonstrated that 
the required tensile properties can be provided with 
carbon less than 0.25, which is the maximum per- 
mitted in plate up to 4 in. thick, this being the thickest 
plate for which this specification was written. 

The stainless cladding is AISI Type 304-L, 18 per 
cent chromium, 8 per cent nickel with a maximum speci- 
fied carbon of 0.03 per cent. 

The bond between the cladding and base metal must 
be sufficient to meet the shear test requirements under 
ASME Specification SA-264 and the continuity of bond 
was assured by ultrasonic reflectoscope inspection of 100 
per cent of the _ surfaces. The quality of the base 
plate, as regards inclusions and soundness, was also 


checked by this method. 


Fabrication 


The procurement of plate material presented one of the 
more difficult problems of the program. This involved 
getting very thick and heavy clad plates with an in- 
tegral bond between the clad and backing plate. This 
was the largest plate of this type ever rolled by Lukens 
Steel Company. The plate, after being rolled, was ex- 
amined over every square inch of its surface by the ultra- 
sonic method of inspection for both integrity of bond 
and backing plate. 

The flanges for the vessel and heads presented diffi- 
cult piloytonging problems, which were finally solved 
by Bethlehem Steel Company. These are the largest 
manganese-molybdenum steel forgings ever made. 
Forming of the shell involved the maximum 6000-ton 
capacity of the Combustion Engineering hydraulic préss 
equipment. Plates formed were, in all cases, heated to 
elevated temperatures, and special precautions were ob- 
served by the company’s metallurgists in order to main- 
tain metallurgical and physical properties. 

After forming the parts, mating edges were machined 
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to provide welding grooves to allow joining parts in 
order to make a large assembly. All of the welding 
Operations were required to be performed while the 
ae were kept hot thereby increasing the difficulties of 
abrication. Welding through the thicknesses in- 
volved (up to 10 in. thick) required close control of the 
welding technique to insure the highest quality of the 
end product. 

Radiographing of the welds joining the various parts 
was pertormed on the 15-million-volt betatron. This 
machine is so sensitive it will readily detect a defect that 
is no larger than a '/s-in. length of a standard toothpick 
in the weld deposit in a 10-in-thick piece of material. 

Heat-treatment of all welds was done in large heat- 
treating furnaces at elevated temperatures to relieve 
the stresses in the material. On some parts the accumu- 
lated heat-treating time over the fabrication on processes 
amounted to about 60 days. 

All clad surfaces were inspected with a dye-penetrant 
fluid to insure against any minute flaws. All the back- 
ing-plate surfaces were inspected with a magnetic-par- 
ticle test to insure freedom of defects. 

The final machining operation involved a period of 
approximately 60 days on one of the world’s largest 
boring mills. The machining operation was performed 
using optical methods to align various matching ma- 
chined surfaces giving the highest degree of accuracy 
possible for details of this type. 

The great weight of the vessel, 150 tons without the 
head, caused constant settling of the setup, even though 
a tremendous slab of reinforced concrete supported the 
face plate. In addition, temperature variations from 


day to ws caused ‘‘crawl- 


ing’’ and required periodic 
checking and realignment 
to keep the vessel aligned 
to the column of the ma- 
chine. Even the precision 
measuring equipment of 
the boring mill itself had 
to be checked periodically 
due to the large sizes in- 
volved. 

The over-all fabrication 
time involved a period of 
about 16 months. 


Heavy Component Facilities 


Because of the excep- 
tional weight, large physi- 
cal dimensions, and ac- 
curacy of machining re- 
quired for reactor vessels 
of the type fabricated for 
the Shippingport station, 
the Chattanooga Division 
had to install many new 
facilities. A special bay, 
80 ft wide and 360 ft long, 
was built to handle heavy 
components for nuclear 
work. This new bay is 
equipped with a 250-ton 


An extension to this bay 170 ft in length is currently 
being constructed. 


Vessel Testing 


Two '/«scale steel models of the PWR vessel were 
fabricated and tested to verify the stress levels in areas of 
structural discontinuity. The vessels were subjected 
to internal pressure, and strain-gage readings from over 
one thousand strain gages were recorded and converted 
into stress. External forces and moments were applied 
to the inlet and outlet nozzles, and strain gages recorded 
the response of the shell to the external loadings. 

A full-diameter test vessel has been constructed and 
this vessel will be subjected to a series of tests to further 
substantiate the design calculations. Thermal cycling 
tests will be performed to establish rates of start-up 
and shut-down and to establish other basic information 
concerning the thermal response of the shell. Ad- 
ditional problems such as housing alignment will also 
be naka this full-diameter test vessel. 


Atomic Criticality Facility 


A new nuclear criticality facility for conducting ex- 
periments in connection with its atomic-power develop- 
ment program has been opened by Alco Products, Inc., 
of Schenectady, N. Y. 

This facility is one of the first privately owned 
nuclear laboratories of its type in the country and is being 
used to perform experimental reactor studies to check 


View of the reactor core for the Army Package Power Reactor which ALCO is building at Ft. 


crane located 62 ft above 
the floor and another 75- 
ton crane on a lower level. 


Belvoir, Va.,forthe U.S. Army. The reactor is undergoing tests at the company’s new critical- 
ity facility at Schenectady prior to installation in the APPR. Shown are the core structure, 
fuel elements, and control rods of the nuclear generating plant. 
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calculations against actual reactor performance and 
provide new insights into the atom as a power source. 

Early experiments and studies at the facility will be in 
connection with ALCO’s contract to build the Army 
Package Power Reactor—a 2000-kw pressurized-water 
nuclear generating plant now being built at Fort Belvoir, 
Va. The APPR project is under contract to ALCO 
from the U. S. Atomic Energy Commission and the Army 
Corps of Engineers. 

The new laboratory will collect information on the 
reactor core destined to power the APPR when the latter 
project is completed next year. 

These experiments, together with later studies to be 
performed by ALCO scientists, will take place within 
the new building at zero-power level. 

In operating the ALCO criticality facility, first prior- 
ity will go to protecting the worker and the public 
from potentially anbioes radiation. Health physicists, 
detection meters, film badges, and detailed records are 
all part of the elaborate safeguards used to insure that 
employees and the public never get exposed to radiation 
beyond maximum levels established by the AEC and 
recently enacted New York State regulatory code rules. 

Residents of the area will be protected by filters that 
cleanse air exhausted from the building. The filters 
provided will remove more than 99 per cent of any 
radioactive particles before the air leaves the stack. 
The air will be constantly monitored to make certain 
that the outflow is well below permissible discharge 
levels at all times. Water discharged to the Mohawk 
River will be similarly monitored for radioactivity 
prior to discharge to prevent any possible pollution of 
this natural resource. 

The new ALCO facility includes a two-story reinforced- 
concrete reactor room, together with a control room, 
“counting room,’ and administrative offices, all in a 
one-story extension. 

The reactor room is 40 X 30 ft and 30 ft high, housing 
a 2500-gal unpressurized reactor water tank supplied 
by a 3500-gal storage tank in the basement of the Puild- 
ing. The reactor tank can be evacuated of water in an 
emergency and the reactor shut down, by the use of a 
quick-opening valve. An important feature of the 
facility is its adaptability for study of a wide range of 
reactor types. 


Atomic Energy Report 


AccorpInG to the twentieth semiannual report of 
the Atomic Energy Commission, progress was made 
during the first half of 1956 in every principal aspect 
of the nation’s atomic energy program. 


Peaceful Uses 


The notable progress of the past 6 months toward 
designing, constructing, and operating nuclear power 
reactors to generate economically competitive electricity 
in the United States included the following: 

The Commission issued and put into effect basic 
regulations on industrial development of power. 

The Commission issued the first construction permits 
for two large power reactors, those of the Consolidated 
Edison Company of New York, and of the Common- 
wealth Edison Company of Chicago. Both are to be 
built without financtal assistance from the government. 
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Applications were received for licenses to construct 10 
reactors of various types, including two for the genera- 
tion of power. 

A fifth industrial combination—General Electric 
Company and Pacific Gas and Electric Company 
planned to build a small power reactor without govern 
ment assistance. It received such a construction per- 
mit. 

The Commission contracted with the Yankee Atomic 
Electric Company of Boston, Mass., to assist in develop- 
ing a 134,000-kw power reactor. The company will 
bear the construction costs. The Commission will con- 
tribute to research and development costs and will 
lend certain other assistance. This is the first contract 
to be entered into under the Power Demonstration 
Reactor Program. 

Six public and co-operative organizations and one 
university submitted proposals to the Commission to 
build small power reactors under the Power Demonstra- 
tion Reactor Program. 

The Commission undertook work on four additional 
concepts potentially useful in power-reactor design, 
making nine in all that were under study or to be con- 
structed. 

Construction of the Shippingport, Pa., Pressurized 
Water Reactor, planned for operation in 1957, went 
ahead on schedule. This will be the first large nuclear 
electric generating station in this country. 

Altogether, private and public organizations have in- 
dicated that they are prepared to expend $358 million 
on power reactors. This exceeds the $313 million which 
the government, under plans existing at the end of 
June, 1956, would invest in experimental reactors and 
contributed to some privately built and operated 
demonstration reactors. Some $210 million is indicated 
as industry's investment in power reactors to which 
the government will make no financial contribution. 
Estimates were for investment by industry of $20 million 
in the government's experimental nuclear power-reactor 
program and of $128 million in the Power Demonstra- 
tion Reactor Program. The government's outlay was 
estimated at $236 million in the experimental program 
and $77 million in the demonstration program. The 
total electrical capacity envisioned by the plans for 
civilian nuclear power development as they stood in 
late June came to 1,182,000 kw. Those which the 
government would only license, not help finance, could 
total 673,000 kw. 

It has been estimated that the use of radioisotopes for 
research and in various processes in industry and agricul- 
ture already is repaying the nation a dividend of several 
hundred millions a year. This dollar figure does not 
take into account the value to mankind of these sub- 
stances as scientific tools, diagnosis, treatment, and 
scientific study of human diseases and their consequent 
alleviation of human misery. During this reporting 
period, to further the use of radioisotopes, the rules 
governing distribution were simplified. Earlier, the 
Commission had reduced by 80 per cent the prices of 
reactor-produced radioisotopes used domestically for 
biomedical and agricultural research. In the 6 months, 
304 additional users applied for radioisotopes raising 
the total to 3279. There were 5875 shipments, including 
369 for export. Training courses in handling radioiso- 
topes, from which 2500 persons already have been 
graduated, continued to increase the benefits of radioiso- 
topes at home and abroad. 
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Ten of America’s large corpo- 
rations have formed a new com- 
pany, Industrial Reactor Labo- 
ratories, Inc., to build and oper- 
ate a privately owned nuclear 
reactor for industrial research 
in atomic energy, at Plains- 
boro, N. J. A model of the 
Laboratories is shown here. 
The companies participating 
are Atlas Powder Company, 
AMF Atomics, Inc. (Subsidiary 
American Machine & Foundry 
Company), American To- 
bacco Company, Continental 
Can Company, Corning Glass 
Works, National Distillers 
Products Corporation, Na- 
tional Lead Company, Radio 
Corporation of America, So- 
cony Mobil Oil Company, 
United States Rubber Company. 


Military Development 


The emphasis in the military-applications program 
during the last 6 months was upon research and develop- 
ment related to expanding the categories of nuclear 
weapons, including those intended primarily for defense. 
Probecsion continued in accordance with the President's 
directive. 
expanded. 

A series of tests of atomic weapons 
wing’'’—were carried on at the Eniwetok 
Ground in the Pacific. 


Production and ordnance facilities are being 


“Operation Red- 
Proving 
Two detonations, one of which 
was in the megaton range, were witnessed by pooled 


representatives of U. S. news media—the only Pacific 
tests covered at first hand by newsmen in 10 years. 
Civil Defense official representatives also observed the 
tests. 

The current tests involved weapons generally smaller 
in yield than those tested during the 1954 series. The 
energy yield of the largest test fell substantially below 
that of the maximum 1954 test. 

The programs for design and construction of military 
nuclear reactors continued to expand. These reactors 
are an important influence in accelerating practical de- 
velopment of all nuclear power plants, including those 
for civilian use. 

The naval reactors program, a joint undertaking of 
the Commission and the Department of Defense, is 
aimed at developing a series of nuclear power plants 
designed to propel many sizes of naval ships from sub- 
marines to aircraft carriers. Construction of a second 
nuclear-powered submarine, the USS Seawolf, neared 
completion. A radar picket submarine, the largest 
submarine ever to be built and the first powered by two 
nuclear reactors, was authorized by the congress. 

The Army program now includes three major proj- 
ects: a package power reactor being constructed at 
Fort Belvoir, Va., a smaller low-powered reactor, and a 
reactor to assist in experiments with radiation as a 
tool for food preservation. Other advanced reactor 
systems were under consideration, including a gas- 
cooled type. 
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Research and development activities on aircraft 
nuclear power plants progressed satisfactorily, and new 
test facilities were programmed for the National Re- 
actor Testing Station in Idaho. 


Controlled Thermonuclear Program 


The Atomic Energy Commission's program of research 
on the controlled release of nuclear energy from fusion 
continued during the first half of 1956 at three major 
sites—Los Alamos Scientific Laboratory, Los Alamos, 
N. Mex., the Livermore, Calif., laboratory of the Uni- 
versity of California Radiation Laboratory, and at 
Princeton University, Princeton, N. J. Smaller projects 
were carried forward at New York University of New 
York City, and Oak Ridge National Laboratory at Oak 
Ridge, Tenn. 

Although it may be possible to use a number of light 
elements in the fusion process, the Controlled Thermo- 
nuclear Program has as its ultimate goal the controlled 
release of energy from the fusion of deuterium (heavy 
hydrogen) nuclei, and the use of this energy to provide an 
economic source of power. Since deuterium occurs in 
great abundance in sea water, it would constitute a 
source of energy virtually without limit. 

As contrasted with the fission process, in which a 
very heavy nucleus is split into lighter nuclei, the fusion 
process being studied under the Controlled Thermo- 
nuclear Program involves a merging of two extremely 
light nuclei to form a heavier nucleus. Both processes 
are accompanied by a release of energy. In order to 
bring about fusion, sufficient kinetic energy must be 
provided to light nuclei so that they can overcome their 
mutual electrostatic repulsion and approach close enough 
to each other to allow fusion to occur. Accomplishing 
this will require creating a system in which light parti- 
cles move in more or less random directions and are re- 
flected many times from confining barriers before either 
escaping or undergoing fusion. It is estimated that the 
energies that would have to be provided to light nuclei 
so as to overcome their electrostatic repulsion correspond 
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to temperatures of several hundred million degrees 
centigrade. 

Since at thesc temperatures—equivalent to those in 
the interior of the sun—a reaction chamber of any 
material would vaporize instantly, another method of 
containment has to be devised. The only thing which 
conceivably is capable of containing this type of re- 
action is an electric or magnetic field, which might be 
used to insulate the walls of a reaction chamber from 
extremely high temperatures at the center of the con- 
tainer. 

Thus, in essence, the problem involved in controlling 
a thermonuclear reaction is that of ionizing a suitable 
material (such as deuterium), heating the resultin 
plasma to temperatures of 100,000,000 C or higher, oa 
confining it at this temperature long enough to permit an 
appreciable fraction of the ions to fuse with a consequent 
release of energy. The energy thus released would 
then have to be converted into electrical power either 
directly or through suitable heat exchangers. 

Each laboratory engaged in the program is pursuing a 
somewhat different approach to this problem. The 
research certainly is on a very long-term basis, but it 
is probable that success will be achieved eventually. 
It is, however, reasonable to expect that an approach as 
yet unformulated may yield the greatest promise of 
success. 

A number of statements can be made about the proba- 
ble characteristics of a fusion reactor. Any thermo- 
nuclear power unit gives promise of being extremely safe. 
The amount of fuel within the thermonuclear machine 
at operating temperatures would be wr that required 
to sustain a normal power output of the device at any 
instant, and this amount could be extremely minute. 
The fuel supply itself would be stored outside the ma- 
chine chamber and would be wholly incapable of par- 
ticipating in the reaction without first being introduced 
into the reactor and heated. The possibility of a serious 
accident due to failure of a component or to human error 
seems virtually negligible. In addition, there probably 
would be no fission products to escape in case of an 
accident. 

Any thermonuclear reactor that consumed hydrogen 
isotopes as a fuel would produce intense fluxes of neu- 
trons. As a result of the copious yields and high ener- 
gies of the neutrons involved, care would have to be 
taken to provide adequate shielding from this radiation. 
It is conceivable that a controlled thermonuclear reactor 
(burning a fuel of helium 3, for example) might eventu- 
ally be developed which would produce no neutrons 
at all, and for which no neutron shielding would be 
required. Such a reactor is purely of academic interest 
for the forseeable future, since the temperatures which 
would have to be achieved in this case to energize the 
helium atoms would be much greater than even the 
enormous temperatures required for deuterium. 


Stresses in Metals 


Recent work at the National Bureau of Standards has 
rovided new information on the distribution of stresses 
‘tween crystals in a metal. Studies of changes in the 
lattice spacing of crystals, both under load and after 
release from load, were made by x-ray diffraction. It 
was found that the magnitude and direction of the prin- 
cipal stresses can be computed for a certain loading condi- 
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tion in this way even though the elastic limit has been 
exceeded. 

The Bureau investigations have also led to a new 
explanation of the balancing of residual strains. These 
results should not only increase the practical utility of 
stress measurement by x-ray diffraction but should also 
prove useful in basic studies of metal fatigue and corro- 
sion. 

Previous work at the Bureau and elsewhere has shown 
that there is a certain range of applied stress over which 
the crystal lattice behaves elastically; beyond this 
point the strain as measured by x rays remains nearly 
constant although the metal continues to deform. Also, 
when the load is released, a residual strain is left, oppo- 
site in sign to that under load. The present investiga- 
tion sought to answer such questions as the follow- 
ing: 

(1) Is the elastic limit the same in all directions relative 
to the applied stress? (2) What is the nature of the 
residual strain observed after plastic deformation and 
how is the stress causing this strain balanced? 

To provide the necessary data, an investigation of 
lattice strain in 17 directions in a low-alloy steel was 
conducted. Measurements were made both under load 
and after release of load, the successive loads being of 
increasing magnitude. 

A change in lattice spacing causes a change in the 
diffraction angle @, so results of the experiment were 
summarized in diagrams showing the change in -tan 20 
with load. At low stresses, the graph of -tan 26 versus 
load is a straight line, the slope of which is termed the 
lattice compliance. Deviations from this compliance 
line (i.e., the elastic limit) occur at lower stress for the 







Area of specimen to be _ 


< _Leading rod 
éxposed io X-ray beam er 


| Nut for applying 


load 


Specimen and loading system used to study the distribution of 
stresses between crystals in a metal. The specimen is essen- 
tially a hollow cylinder with portions machined away to leave 
three triangular legs. The nut threaded on the loading rod 
applies a compressive load with a clockwise turn and a tensile 
load with a counterclockwise turn. In the complete assembly 
the specimen and loading system are mounted on a two-circle 
goniometer. An x-ray beam strikes the surface at any desired 
angle to measure interplanar space changes caused by strain. 
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positive compliance (stress and strain acting in the same 
sense) than for the negative. This was found to be 
generally true in all directions investigated. The aver- 
age stress values at which the deviations occurred were 
23,000 psi and 40,000 psi for positive and negative com- 
pliances, respectively. 

A study of the variation of lattice compliance with 
direction indicated that shear and transverse stresses 
were superposed on the loading stress. Analysis showed 
that if such stresses were assumed to be proportional to 
the loading stress, then the experimental values of com- 
pliance could be adequately represented by an equation 
derived from the elastic theory for a homogeneous me- 
dium. This implies that the ellipsoid of elastic strain is 
the same in all crystals measured, from which, if true, 
it can be deduced that there are steep stress gradients in 
the vicinity of the crystal boundaries. 
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Experimental results from the NBS studies on strains in metals 
by x-ray diffraction methods. The strain values after the load 
was released are plotted on the abscissa values corresponding 
to the load. When strain measurement was made in a direc- 
tion nearly perpendicular to the surface of the crystal, it was 
found that the strain was compressive when the applied stress 
was in tension, and vice versa. At an angle of 31 deg the 
stress and strain were in the same sense. 


It was found that the values obtained for the differ- 
ence in tan 26, expressed as strain, which occurred on 
release of load for stresses greater than the elastic limit, 
could be predicted from the lattice compliance computed 
from the previously mentioned equation. This indi- 
cates that the magnitude and directions of the principal 
stresses can be computed for a certain loading condition 
from the change in lattice spacing on release of load even 
though the elastic limit has been exceeded. 

Other investigators had previously noted the develop- 
ment after plastic deformation of residual stresses oppo- 
site in sign to the applied stress, and various explana- 
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Graph showing the total change in lattice spacing on release 
of load plotted against the previously applied load. The 
slopes or compliances of the solid lines are computed from the 
equation for the elastic behavior of a homogeneous medium. 
This implies that the ellipsoid of elastic strain is the same in 
all crystals measured, thus indicating steep stress gradients 
in the vicinity of crystal boundaries. 


tions have been offered to account for the necessary 
balancing stress. One theory is that the stresses are due 
to the anisotropic behavior of individual crystals and 
are balanced by opposite stresses in adjacent crystals of 
different orientation. The Bureau's results do not sup- 
port this theory, as a wide range of orientations were 
studied and all of the residual strains appeared to arise 
from a single stress system. 

It has also been suggested that the observed stress 
occurs only in the surface layers of the plastically 
deformed specimen, the balancing stress being present 
in the interior. Another study conducted by the Bureau 
indicates that this theory does not hold. Two speci- 
mens of ingot iron were plastically deformed, one in com- 
pression, the other in tension. Sections were cut from 
the bars at angles of 0, 30, and 90 deg to the axis along 
which the stress had been applied, and x-ray strain 
measurements were made on the surfaces of these sec- 
tions. Assuming that cutting of the specimen relieved 
stresses normal to the new surface and that stresses 
parallel to this surface were not affected by the section- 
ing, it was possible to reconstruct the residual stress sys- 
tem existing in the bars before they were cut. These 
were found to be similar to those previously found on the 
outside of specimens, namely, a compressive stress in the 
tensile specimen and vice versa. 

As the experimental results do not agree with any of 
the current theories, the NBS investigators propose the 
following explanation for the balancing of the observed 
residual strains: This balancing is supplied by stresses 
in material in which the crystal lattice is so distorted 
that it does not scatter x rays coherently. Such material 
might be found at grain boundaries or in slip bands. 
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Inside this tank-like electric furnace, steam at 1200 F and 
16,000 psi is being used to test the strength of the stainless- 
steel casing which will “house” the superpressure element 
of a new type Westinghouse steam turbine. Here, E. A. 
Davis adjusts laboratory apparatus which shows the behavior 
of structural metals under these extreme conditions of heat and 
pressure. 


Westinghouse Research Laboratories 


ForMat dedication of the new Research Laboratories 
of Westinghouse Electric Corporation took place on 


Sept. 13, 1956. Located on a 72-acre site in Churchill 
Borough, ten miles east of Pittsburgh, the Laboratories 
contain unusually complete and up-to-date facilities for 
scientific research 

Work in the Laboratories is organized into 11 depart- 
ments. These include chemistry, electromechanics, elec- 
tronics and nuclear physics, insulation, magnetics and 
solid state physics, mathematics, mechanics, metallurgy, 
physics, semiconductor and solid state physics, and tech- 
nology 

Facilities include a complete metals-processing labora- 
tory for melting, annealing, rolling, and otherwise 
processing metals and alloys; an instruments labora- 
tory; several machine shops; a glass-blowing laboratory; 
a photographic and reproduction department; draft- 
ing facilities, and other services necessary to the func- 
tioning of a modern research organization. 

Equipment in the Laboratories ranges from such items 
as a 15-ton bearing test machine to.a quartz-bar micro- 
balance which is suspended on a wire finer than a human 
hair and would be taxed to capacity if required to weigh 
more than a single speck of dust. A cryostat, a king- 
sized refrigerator, can plunge temperatures to near ab- 
solute zero (459 F). Elsewhere, the atmosphere of 
outer space is approached with delicate apparatus which 


will create nearly perfect vacuums. Westinghouse 
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Heated to 4000 F in the airless glass chamber of this high- 
temperature vacuum furnace, an experimental metal alloy is 
treated by Dean Lawthers. An atmospheric pressure one 
billion times rarer than can be designed to explore metals of 
the future, Westinghouse scientists have produced in this 
furnace an alloy which, above 1800 F, is stronger than any 
other known metal. 


scientists have achieved pressures as low as one millionth 
of a billionth of an atmosphere. 

More than 700 men and women are at work at the 
Laboratories of which some 450 are professional scien- 
tists, laboratory technicians, and assistants. Of the 
professional personnel 38 per cent are physicists, 24 per 
cent are chemists, 13 per cent are electrical engineers, 
11 per cent are mechanical engineers, 7 per cent are 
metallurgists, and 4 per cent are mathematicians. Of 
the men hired from colleges and universities in 1956, 72 
per cent held doctor's degrees 

The library contains some 30,000 volumes and, in ad- 
dition, subscribes to some 500 periodicals, including 
technical journals and other publications in German, 
Russian, Japanese, French, and a variety of other foreign 
languages. 

About 30 per cent of the Laboratories’ research effort 
is in “‘blue-sky"’ projects—in work fundamental to the 
electrical industry, but not directed toward a particular 
product development. About 55 per cent is co-ordi- 
nated with long-range plans of product divisions, most of 
it being basic research. Eight per cent is taken up in 
governmental activity. Seven per cent is devoted to 
product development mostly in highly specialized fields 

Modular planning was the key in designing the three- 
story L-shaped structure that houses the new Research 
Laboratories. Each module measures 6 ft along the 
window wall and either 19 or 25 ft indepth. This is the 
smallest repetitive unit of space that is completely 
equipped with laboratory and building services. 
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Using steel balls to simulate electrons, Dr. R. E. Fox demon- 
strates the ability of sulphur hexafluoride to quench an electric 
arc. Right, model represents conventional air; /eft, the new 
gas. When an electron (ball) is released, right, it triggers an 
avalanche of electrons, considered the electric arc. Left, ava- 
lanche never begins because the holes capture balls. The 
holes demonstrate the electron-capturing property of the gas. 


J. H. Bechtold, manager of the 
Westinghouse Research Labo- 
ratories’ metallurgy depart- 
ment, demonstrates how In- 
conel-clad molybdenum with- 
stands high heat, while molyb- 
denum or Inconel, alone, each 
fails. Sample 1 is pure Inconel 
which has poor strength but 
good heat resistance. Sample 
2 is pure molybdenum which 
has high strength but oxidizes 
and disintegrates too easily 
from heat. Sampie 3 is In- 
conel-clad molybdenum, hay- 
ing only the best properties 
of both. The _ Inconel-clad 
metal, a new supermetal for 
possible jet engine application, 
gives promise of increasing en- 
gine efficiency more than 15 
per cent. 
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Dr. M. A. Biondi, Westinghouse research physicist, uses ultra- 
frequency microwaves to study the superconductivity of metals 
at temperatures less than one degree above absolute zero, 
minus 459 F. Liquid helium is used to cool the metal sample. 
Purpose of the research is to learn why certain metals, at low 
temperatures, permit electric currents apparently to flow 
forever. 








Coal Pipeline 


Wirsin a short time, coal should be flowing over the 
hills of Ohio through this 10-in. pipeline, running 108 
miles from the Hanna Coal Company strip mines, south 
of Cadiz, Ohio, to the Cleveland Electric Illuminating 
Company's Eastlake Generating Plant, just east of 
Cleveland. The coal, pulverized and suspended in 
water, will be pumped through the line at a rate approxi- 
mating 3'/.2 mph, then dried and fed into the station 
steam-generating boilers. It is anticipated that the 
line will be capable of delivering 1,300,000 tons of coal 
each year. The Pittsburgh Consolidation Coal Com- 
pany, after 5 years of research, decided that this was a 
feasible way to transport coal and is now in the process 
of making this idea a reality. Ford, Bacon & Davis, 
Inc., is responsible for the engineering design and super- 
vision of the construction of the pipeline and pump 


The line-up gang, stringer-pass, and hot-pass welders approach 
Lake Erie and work under the high-voltage transmission lines 
coming from the power-generating plant to which this pipe- 
line will carry coal 





Three hot-pass welders are using the rig, mounting two diesel- 
driven welders and one gasoline-engine-driven welder. Two 
hot passes were made, using 5/32-in. Shield-Arc 85-P. Five 
different pipe-wall thicknesses were used. 
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stations. Williams Brothers Company is the pipe-laying 
contractor and Poling & Bacon Construction Company 
is the station contractor. 

The line, the first of its kind in the United States, 
involved some interesting welding, since, because of 
the erosive-corrosive nature of the material being trans- 
ported through the pipe, it was necessary to use heavy 
wall sections and high-tensile steel. Five different 
pipe-wall thicknesses were used. Sixteen passes were used 
on the heavy-wall pipe. All pipe used was 5LX-42 
specification. The bulk of the pipe was furnished with 
a 30-deg bevel for welding on the end. A relatively 
small amount of pipe was furnished with 37'/s-deg 
bevels. 

Stringer beads were used for all passes, except the cap 
pass which was a wide weave. In cold weather, pipe 


was welded without preheating by not allowing the 
Filler-pass welders moved 


pipe to cool between passes. 


These stringer-pass welders are using 5/32-in. Fleetweld 5-P 
and two 300-amp diesel-driven Lincoln welders mounted on 
the rig in the background. The line is the first of its kind in the 
United States. 


Part of the filler-pass gang of 12 welders are shown here. 
The 7/8-in. wall pipe was welded with 16 passes; 1/2-in. wall, 
with 11 passes. Shield-Arc 85-P of 3/16-in. size was used for 
filler passes. 
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in quickly behind stringer and hot-pass welders. Filler- 
= welders would keep two joints hot at the same time 

y alternating their welding back and forth between 
the two joints. In order to prevent underbead cracking, 
it was necessary to have stringer-bead welders strip 
three inches, top and bottom, before moving pipe to 
make the next line-up. The Lincoln Electric Company's 
Fleetweld 5-P, 5/32-in-diam, was used for stringer 
passes; Shield-Arc 85-P, for two hot passes; and 3/16-in. 
85-P, for filler passes. Fleetwood 5 was used for the 
cap pass. The fine used 2 men welding stringers, 3 on 
hot passes, and 12 on filler passes. Three Lincoln diesel- 
engine-driven welders and 19 gasoline-engine-driven 
welders supplied the welding crews. 


Ultrasonic Inspection Simulator 


AN INEXPENSIVE ultrasonic rotor-inspection simulator 
for the training of ultrasonic inspectors of large turbine 
and generator rotor forgings has been developed by the 
General Electric Company, Schenectady, N. Y. 

Designed and manufactured by engineers and tech- 
nicians of the Nondestructive Testing Unit, Materials 
and Processes Laboratory, Large Steam Turbine-Gen- 
erator Department, the simulator graphically demon- 
strates to the inspector the qualitative and quantitative 
effects of an internal defect in a rotor as well as its size 
and shape. 

A disk of transparent plastic material was machined 
hollow and filled with glycerine to represent that par- 
ticular section of a steel rotor forging “‘seen’’ by a testing 
crystal at any given instance of an ultrasonic inspection. 

The use of glycerine, along with smaller piezoelectric 
transducer crystals than normally used for inspection 
purposes, insures that the relative geometry between 
the simulated rotor and the ultrasonic beam is com- 
parable to that encountered during normal forging test 
procedures. 

The device can use either of two piezoelectric trans- 
ducer crystals—one of 1 megacycle and another of 2'/, 
megacycles. 

A small electric motor rotates the transparent shell 
containing the glycerine. A fixed arm is connected to 
the shell’s inner core and also rotates with the rim. 
This arm is slotted and small pieces of metal can be 
suspended in any position from the arm to simulate the 
flaws. 

The crystal is connected to an ultrasonic flaw detector 
of the same type used by the factory operators in test- 
ing production rotors. Thus, flaw patterns set up on 
the simulator can be seen on the detector screen just as 
they would appear during the inspection of an actual 
rotor. 


Flame Ceramics 


A novet method of coating metals and other sub- 
stances with ceramic materials, called ‘‘Flame Ceram- 
ics,’’ has been developed at Armour Research Founda- 
tion of Illinois Institute of Technology, Chicago, III. 

Most known metals are unable to withstand the ex- 
treme surface heat generated by the awesome speeds of 
rockets and missiles. However, with the flame-spray 
technique it is possible to cover rockets and missiles 
with a coating that will protect the undercoat from 
high temperatures 
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Flame Ceramics is an offspring of ‘‘Solutions Ceram- 
ics," an earlier Foundation development. In Flame 
Ceramics, the particle is sintered as it is fed through a 
flame; in Solutions Ceramics the ceramic material is 
applied as a hot liquid. 

The coatings are said to have a remarkable resistance 
to heat, abrasion, and chemical attack. Most coatings 
can be used for electrical insulation; one even will con- 
duct electricity. 

The ceramic coating is extremely effective for protect- 
ing metals, like steel and aluminum, ae high- 
temperature erosion such as encountered in rocket 
nozzles. And the hardness of the coating suggests its 
use in protecting softer metals from wear. 

Besides its obvious applications to rockets and missiles, 
Flame Ceramics pe sa has shown its value in these 
adaptations: Antiheat protection for aircraft parts, 
coating for flame equipment, thermal protection for 
engine parts, and increasing wear and skid resistance of 
metal treads. 

Continental Coatings Corporation of Chicago has 
world-wide rights to this process and the right to sub- 
license Flame Ceramics materials and processes. 

An outstanding feature of this new process is its 
simplicity of application. 

The sprayed composition is a powder usually composed 
of a single oxide, such as alumina or zirconia, with 
other necessary additives to give the desired coating. 
The powder is contained in a hopper and is blown 
through a flame torch. 

Surfaces to be coated are sand or grit-blasted. Non- 
metals do not have to be sand-blasted, but should be 
cleaned thoroughly. 

The material that is to be coated does not have to be 
heated excessively. Ordinary ceramic coatings, on 
the other hand, require heating of both the metal and 
the ceramic to high temperatures. 

Oxyacetylene flames are feasible for the production 
of some coatings, but oxyhydrogen is preferable. 

The Flame Ceramic coatings can be impregnated with 
waxes, resins, silicones, colloidal suspensions, and 
other desired solutions. Silicone impregnations pro- 
vide protection against acids not over 450 F. 

A wide variety of physical, chemical, and electrical 
properties can be obtained by intermixture of many 
coating materials with metal, powder, cermet, glass 
frits, or other mineral constituents. The type of coat- 
ing applied depends, of course, upon the special task 
the material is to perform. 

For example, the alumina coating is electrically in- 
sulative and its use is anticipated in the manufacture of 
high-temperature-process equipment. 

Although the zirconia coating is somewhat softer 
and more difficult to apply than the alumina coating, 
its resistance to corrosion and heat is greater. 

Flame titania is said to be outstanding in its resist- 
ance to mechanical abrasion. 

The adherence of the coating depends on the under- 
lying metal. In general, the hard ferrous and alumi- 
num alloys provide the best bonding. Adherence tends 
to diminish on soft aluminum alloys and copper. 

Special coatings are available for the softer metals. 
Nickel alloys and titanium are good bases for any of 
the coatings if not too thickly applied. 

The thickness of the coatings can be increased in- 
definitely by continued applications. But for most 
applications a thickness of 0.010 in. is adequate. 
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Photo Briefs 


Portable Magnesium Yard Ramp. 
Warren Webster Company, Camden, 
N. J., has solved a vexing castings- 
unloading problem through use of a 
portable Magnesium Company of America 
magnesium yard ramp. Incoming trailers 
are spotted immediately adjacent to the 
ground-level scale and storage area. The 
lightweight, wheeled yard ramp is moved 
into position by one man without aid of 
powered equipment. A lift truck carries 
‘*Palletainers’’ of castings from the trailer 
bed directly to the scale in one quick 
operation. The previous system had re- 
quired moving the castings from trailer 
to dock, down an elevator to ground 
level, and then through almost 1500 ft 


of aisles 
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New Speed Record Set. During testing recently conducted 
at the Naval Ordnance Test Station in California this rocket 
sled designed and built by Aircraft Armaments, Inc., of Balti- 
more, Md., under the direction of the U. S. Army, reached 
a velocity of 1300 mph. The heavy sled reached this velocity 
in less than 2.5sec. This high velocity, believed to be a record 
for heavy sleds at sea level, was obtained by a set of three 
solid propellant rocket motors. Rocket-sled testing is a new 
technique developed for testing the operation of component 
par’s at high speed 


Traveling Belt Conveyer Stacker. 
This model of a gigantic 275-ft-radius 
self-propelled stacker was recently dis- 
played by the Link-Belt Company, 
Chicago, Il]. Believed to be the world’s 
largest, it will be used to stockpile 
taconite pellets produced during the five 
winter months when navigation on the 
Great Lakes is closed. It is capable of 
stockpiling a 90-ft-high mountain of 
more than 4,000,000 net tons of taconite 
pellets covering an area approximately 
800 ft wide at the base and 1300 ft long 
The stacker will be fed by a trailing 
belt conveyer about 1400 ft long. 
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A new machine for pre- 


Cylindrical Grinding Machine. 
cision grinding of large, relatively lightweight workpieces has 
been developed by Norton Company, Worcester, Mass. 
matic or manual wheel-feed settings are speeded by means of a 
click-count wheel-feed index with which feed increments as 
in work-diameter reduction are set without 
Operation is simplified by a preset table 


Auto- 


fine as 0.0001 in 
visual attention 
truing and grinding speed-control feature. This permits main 
tenance of separate table speeds for truing and grinding as set 
from the first workpiece 


here 
two 


Steam Turbine Casing. Shown 
under examination is one of the 
back-to-back fabricated-steel low pres- 
sure casings for the 300,000-kw close- 
coupled, cross-compound reheat steam 
turbine Detroit Edison's 
River Rouge Plant. The casing weighs 
approximately 150 tons, is 30 ft wide, 
21 ft high, and 15 ft deep. Both the 
upper and lower halves were completely 
fabricated in Allis-Chalmers tank and 
plate shop, Milwaukee, Wisc. The 
casing is shown here during preliminary 
fitting prior to boring on a 40-ft mill 
The men are looking at the location of 
one of the low-pressure turbine bearings 


generator of 
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Vacuum Chuck. A vacuum chuck is one of the features of the 
new portable machine pictured above which is used to machine 
aluminum honeycomb material at Northrop Aircraft, Inc., 
Hawthorne, Calif. A piece of phenolic or aluminum sheeting is 
cemented to the bottom of the honeycomb part and the chuck 
then holds down both the sheet and the part. A pneumatically 
driven Keller die grinder motor cuts the material using a cir- 
cular knife rotating at 30,000 rpm. The tool is fed across the 
work manually. A vacuum pump linked to an accumulator 
tank prevents surges in the vacuum-chuck system. 
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143-ton cast-steel hammer block made by English Steel Cast- 
ings Corporation, Ltd., for B. & S. Massey, Ltd., Openshaw, 
Manchester, England. The hammer block was installed in the 
7-ton axle forge of Steel, Peech and Tozer, Ltd., Rotherham. 


143-Ton Hammer Block 


Wuart is believed to be the largest steel casting ever 
made in the United Kingdom for a forging hammer 
block has been installed recently in the axle forge of 
Steel, Peech & Tozer, Ltd., at Rotherham, England. 
With a machined weight of 143 tons and costing $42,000, 
it was cast at the Grimesthorpe foundry of the English 
Steel Castings Corporation, Sheffield, for B. & S. Massey, 
Ltd., of Manchester, the makers of the 7-ton forging 
hammer of which it now forms part and which had orig- 
inally an 82-ton block, made in two pieces. The upper 
section of the old block was of steel and the lower part 
of iron, the two being dovetailed together, but it was 
found that the two sections were beginning to work loose, 
to the detriment of the quality of the work. It was 
decided, therefore, to install a heavier block, in one 


1 Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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J. Foster Petree,|; Mem. ASME, European Correspondent 


piece, giving a weight ratio of block to hammer of 20 
to 1 instead of the former 12 to 1. The new block was 
transported three miles by road to the Templeborough 
melting shop of Steel, Peech and Tozer (referred to in 
the “‘Survey’’ of May, 1956) where a 150-ton overhead 
crane transferred it to a special railway wagon supplied 
by British Railways, on which it was taken to the axle 
forge. This involved crossing the River Don, which 
flows through the center of Sheffield, and the bridge 
and tracks had to be specially strengthened to take the 
weight. The old block was removed, the new one 
placed in position and the entire hammer rebuilt, ready 
for work, in 16 days. The whole job was done by 
members of the Steel, Peech and Tozer staff, as a strike 
of the maintenance men was in progress at the time. 


Balancing Machine for Flywheels 


Tue Carl Schenck Maschinenfabrik G.m.b.H., of 55 
Landwehrstrasse, Darmstadt, Germany, who are special- 
ists in balancing machines, have produced a new model 


Balancing Drilling Machine AZ 33 EB 2K/14, produced by 
Carl Schenck Maschinenfabrik G.m.b.H., of Darmstadt, Ger- 
many. (1, drilling unit I; 2, control cabinet; 3, removable 
cover for indicator head; 4, indicator head; 5, drive for bal- 
ancing spindle; 6, machine base; 7, drilling unit II; 8, boring 
support; 9, balancing spindle to take up rotor; 10, cover; 
11, drawer for borings; 12, removable sheet giving free access 
to phasing generator, angular location device, and centrifugal 
cut-out switch.) 
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for balancing small flywheels. Once the machine is 
started, operation is completely automatic, the machine 
first measuring the out-of-balance in two planes at right 
angles and then drilling out, in the appropriate positions, 
sufficient metal to correct it. The component to bz 
tested is placed on the table of the machine and run 
up to speed, the out-of-balance values in two planes at 
right angles being shown on an indicator and electrically 
recorded. The electrical recorder transmits to the drill 
units the amount and the angular location of the un- 
balance and the drills progressively remove the metal 
until the out-of-balance indication is cancelled. The 
drills have a rapid approach feed and automatically 
reduce to the normal operating feed. After removing the 
required amount of metal, they are returned by a rapid 
reverse motion. The machine as shown corrects by 
mass compensation in one plane only, but additional 
drill units can be provided to operate from below, thus 
giving a mass correction in two planes. When drilling 
downward only, the work is supported from below to 
balance the drill pressure. Horizontal machines, op- 
erating on the same principles, are made for balancing 
automobile crankshaft forgings before machining and 
for the final balancing of machined crankshafts, the 
floor-to-floor time per shaft being less than two minutes. 


The Bessemer Centenary 


Sir Henry Bessemer was born in 1813 and died in 
1898, but historically more important than either of 
these dates (allowing for the obvious fact that, if he 
had not been born, it would not have happended) was 
his presentation before the British Association for the 
Advancement of Science, on Aug. 11, 1856, of the paper 
in which he disclosed his 
method of steelmaking by 
the use of the Bessemer 
converter. It may well be 
regarded as the birthday 
of the modern steel indus- 
try throughout the world. 
Though nothing appears 
to have been done on the 
precise anniversary to mark 
the centenary, commemo- 
rations have been going 
on at intervals for much of 
this year, and they are not 
yet concluded. A Besse- 
mer Centenary Lecture was 
delivered on May 15 before 
the Iron and Steel Insti- 
tute in London by Mr. 
James Mitchell, C.B.E., a 
past-president of the Insti- 
tute and a director of the 
British steelmaking firm of 
Stewarts & Lloyds, Ltd., 
and a small exhibition of 
Bessemer relics, corre- — 
spondence, and so on, was 
arranged at the offices of 
the Institute. 

In October, the Work- 
ington Iron and Stee! Com- 
pany, which was formed 


of the grease plant. 
and oil bein 
trally-locate 
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stored in the uppermost tanks. 
distribution battery on the first floor and from this terminal the flow of ma- 


terials is directed into the blending tanks. 
first floor, can be seen in the /eft foreground. 


in 1856 and is now the only firm in the United Kingdom 
which still operates the original acid Bessemer process, 
staged a special exhibition; and in December a small 
display, ida more popular character, is being arranged 
by the town of Hitchin, England, on the outskirts of 
which Bessemer was born. The ASME, of course, has 
its own special contact with Bessemer through Alexander 
Lyman Holley (1832-1882). 


Lubricating Oil Plant for Austria 


SHett Austria A. G., the Austrian associates of the 
Shell Petroleum Company, have now in service at 
Simmering, outside Vienna, a new lubricating oil 
blending plant and grease-producing unit. In conjunc- 
tion with their refinery at Floridsdorf it will manufacture 
some 225 products and will be able to provide three- 
quarters of the entire requirements of the Austrian market. 
The plant covers nearly 13 acres and is in three main 
parts, dealing respectively with high-performance 
greases for automotive and industrial uses, lubricating 
oils, and cutting oils. The last-mentioned plant also 
produces lubricants for the textile industry and various 
derivatives of mineral oils and chemical raw materials 
for agricultural and horticultural purposes. The con- 
struction of the plant involved some heavy excavation, 
3'/, million cu ft of earth having to be moved. In ad- 
dition to the main buildings with their storage tanks, 
railway sidings, and so on, there is a boiler house, a 
transformer station, and an administrative block which 
also contains the laboratory. The complete project in- 


volved the provision of more than 12 miles of piping. 
The pipeline system has been designed to make spilling 
impossible. 


Wien-Simmering lubricating oil installation. The picture shows the interior of building G 
The principle of gravity flow has been applied throughout, chemicals 


Pipes leading from these tanks end in a cen- 


These insulated tanks, which are recessed into the 
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Materials Handling 


Handling by Dragline—The Workhorse 
of Industry, by H. J. McCormick, Link- 
Belt Company, Chicago, Ill. 1956 ASME 
Semi-Annual Meeting paper No. 56—SA- 
38 (multilithographed; available to April 
1, 1957). 


Tue operation and applications of the 
dragline conveying system are reviewed 
in this paper as one of the important 
methods of materials handling Es- 
sentially the dragline is a stream of four- 
wheeled industrial trucks, one following 
another in a continuous procession, 
following a closed path through a ware- 
house, with no operators in attendance 

The towing media may be either in 
the floor and out of sight or located 
overhead, but the action and results 
are basically the same. Design char- 
acteristics of both are discussed as well 
as present-day methods of installation 
with emphasis on the newer or in-the- 
floor system 

Primarily, both systems use what is 
termed ‘“‘rivetless chain’’ suspended or 
supported by mechanical means—either 
towing trolley or idler attachment 
from structural members which are over- 
head and in turn suspended from building 
members, or are buried in the floor, usu- 


ally in concrete. Both have drive units 





which for machinery are close to identi- 
cal 

Both consume for operation about the 
same amount of horsepower. Each sys- 
tem ‘‘tows’’ 4-wheel trucks (sometimes 
2-wheel), which operate on the floor, 
accounting for the ‘‘reasonable’’ chain 
pulls with consequent small horsepower 
required. Speeds are generally 120 to 
150 fpm for the in-the-floor unit, whereas 
the overhead unit has been run as high 
as 180 fpm (not generally recommended) 
Trolley spacing on the overhead system 
may be as far apart as 40 in., whereas 
attachment spacing in the in-the-floor 
unit may be 36 or 48 in 

Paths traversed for either system may 
identical—the in-the-floor 
limitations not 


be close to 
system having 
generally found in the overhead system, 
primarily because the in-the-floor system 
must be kept flush with the floor and 
may not lend itself to certain field condi- 
tions where floors, for example, change 
from partially concrete to wood, etc 
Almost any kind of overhead building 
structure, whether of wood or steel con- 
struction, will be adequate to support 
the I-beam track of the overhead drag- 
line system, as the direct loads are car- 
ried on the floor. The components of 
force due to towing will resolve them- 


some 


Center transfer platform at freight house No. 9, Burlington Railroad, Cicero, III. 
This conveyer (No. 2) also serves outbound house. 
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selves into a straight-line chain pull 
Some practical considerations toward 

selection of either the in-the-floor or 

overhead dragline are as follows: 


installation are about 


a) Costs of 
equal between the two systems, provided 
the in-the-floor unit is installed in a 
prepared trench 

(6) Obviously, there are no physical 
interferences with the in-the-floor sys- 
tem, whereas if fork-lift trucks are 
used in conjunction with the overhead 
dragline, interferences may result 

¢) Some type of mast or chain-sling 
attachment is required on the trucks for 
connection with the conveyer in over- 
head systems, which is added expense 
Generally, however, the overhead system 
is less expensive in initial cost than a 
comparable in-the-floor type dragline. 

a) Provision for ‘‘clean out"’ of the 
in-the-floor track dragline system is 
conscientiously engineered into the sys- 
tem and is extremely effective. Over-all 
accessibility to the overhead system is 
inherently one of its features, requiring 
no clean-out provisions. 

(¢) Planning for future extension of the 
in-the-floor dragline should be made 
prior to the time of initial conveyer in- 
stallation, by designing extra pull and 
horsepower into the drive unit, and by 
providing easy connection access to the 
track at the points of future extension 

f) Attachment of trucks to either 
system, judged from the operator's con 
venience, lies in favor of the in-the-floor 
system, wherein the operator simply 
drops the pin into the slot for engage 
ment with the next oncoming pusher 
attachment 


Education 


Teaching Machine Design for Modern 
Industry, by L. G. Gitzendanner, Mem 
ASME, General Electric Company, Schenec- 
tady, N. Y. 1956 ASME Semi-Annual 
Meeting Paper No. 56—SA-67 (multi- 
lithographed; available to April 1, 1957 


Certain techniques and methods are 
suggested which might be included in the 
college machine-design course to better 
prepare students for industry. The sub- 
stitution of industrial-type problem situa- 
tions for present academic problems is 
considered especially important not only 
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because it presents experience in a differ 
ent type of problem solving, but also be 
Cause it opens a natural approach to 
teaching such attitudes as the creative 
approach and proper appreciation and 
integration of material from many 
courses 

In the typical academic problem, the 
method to be used is indicated by the sub 
ject matter currently being taught. The 
assumptions, if any, are all stated, and 
the values of all pertinent parameters 


are given Much of the opportunity for 


using imagination and ingenuity is lost 
In the typical industrial problem, on the 
other hand, the problem statement is 
seldom clear. Data available are gen 
erally incomplete or are in very general 
and broad terms At the same time, 
extraneous and irrelevant data may be 
Assumptions are a matter of 
engineering judgment Method of solv 
ing is a matter of choice and involves 


pre sent 


considering such factors as accuracy 
needed, time available, and economics 

One area suggested for re-evaluation is 
the teaching of kinematics. In many 
colleges, kinematics is taught primarily 
in terms of graphical solutions only, and 
a considerable amount of time is spent 
learning and employing drafting tech- 
niques. Industry does not normally re 
quire engineers to do their own typing or 
drafting. Since kinematics problems can 
also be solved by analytical means and 
the generation of desired motions can be 
accomplished by a variety of methods, it 
is suggested that a more stimulating and 
more useful course could be organized by 
putting more of the emphasis on the learn- 
ing of basic devices or mechanisms and 
their properties than by putting so much 
on a single method of solution 

Another area worth exploring is the 
problem of appreciating limitations 
This is closely allied to the problem of 
selecting a device or mechanism. Kine 
matically, a design may be feasible But 
the effects of dynamic forces, of deflection 
in stressed numbers, of thermal expan 
sion, of clearances, tolerances, and of 
wear may be overlooked. Considera 
tion of such factors as well as just the 
ideal kinematic considerations would 
help avoid many foolish or defective de 
signs 

Perhaps one of the most important 
concepts that could be taught is the con 
sideration of proportions Past success- 
ful, or even unsuccessful, desigrs can be 
of tremendous help in creating new 
designs. Actually, considerable use is 
made of past experience or observation 
and proportions, but students are often 
taught to avoid such solutions; each 
problem is a new one to be solved with- 
out relation to others. But students 
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Remotely controlled manipulator designed for atomic work. 


should be instructed that proportions can 
be useful to them 

Asan example of the use of proportions 
as a general guide only, consideration of 
the proportions of the human arm was of 
considerable benefit in designing a large 


remotely controlled manipulator, or 
mechanical arm, for atomic work. The 
mechanical arm had to be much larger 
and stronger than a human arm and had 
to work in an environment intolerable 
to human existence, but the design of the 


human arm was a valuable guide 


Production Engineering 


Analysis of Manufacturing Costs Rela- 
tive to Product Design, by Lad J. Bayer, 
Mem. ASME, The Warner & Swasey Com- 
pany, Cleveland, Ohio. 1956 ASME Semi- 
Annual Meeting paper No. 56—SA-9 
multilithographed; available to April 1, 
1957 


Tuis paper presents a set of charts 
plotting variables of quality against 


The design of the 
human arm was a valuable guide in engineering this mechanical arm. 


variables of cost for the purpose of illus- 
trating how cost patterns may be re- 
lated to industrial quality standards in 
product design. The charts trace cost 
patterns in relation to surface-roughness 
values, depths of drilled holes, tolerances 
and surface-roughness values in planing 
and face-milling operations, dimensional 
tolerances and surface roughness i7 
cylindrical and internal grinding, in-feed 
and through-feed values for grinding, 
and dimensional tolerances for rotary 
grinding 

One of these charts is shown here 
This chart was prepared to illustrate the 
cost behavior of one frequently occurring 
element of design, namely drilled holes 
From the chart it is readily apparent that 
deep holes are expensive. Beyond the 
depth of three times the diameter, the 
cost rises more rapidly than equal incre- 
ments of depth. The dotted line is 
shown merely to highlight the acceler- 
ated cost. Only standard drilling facili- 
ties were covered by the data. Special 
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COST COMPARISON CHART = 2 
DRILLING 
VARYING DEPTH OF HOLE 


UW 
cy 
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PERCENT INCREASE IN DRILLING COST 


“eg, = © © 6°48 Fi. 
LENGTH EXPRESSED AS RATIO OF DIAMETER 


Chart showing the cost behavior of 
drilled holes 


oil-hole drills or special trepanning tools 
would reflect cost patterns at variance 
with this chart. Such tools and sup- 


porting facilities are costly, however, 


and their use would have to be justified 
through amortization requiring pro- 
longed product-design life and quantity 
production. 

The charts illustrated indicate the 
natural tendency for cost and quality to 
behave as directly proportional variables. 
The principles employed in plotting 
these charts are considered applicable to 
any manufacturing organization. Their 
adoption merely requires the creation of 
charts conforming to the needs of the 
plant in question; the ease with which 
this can be accomplished by any manu- 
facturing organization will be determined 
by the degree of standardization and 
availability of corresponding industrial- 
engineering data. Their application 
should result in manufacturing cost con- 
trol during the early stages of design 
formulation and reduction of the time 
period between design development and 
ultimate production. 


The H-Bomb and Industry Defense, by 
V. L. Couch, Federal Civil Defense Adminis- 
tration, Battle Creek, Mich. 1956 ASME 
Semi-Annual Meeting paper No. 56—SA-3 
(naleilichographed; available to April 1, 
1957). 


Basic steps are outlined in this paper 
for the organization and operation of a 
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civil-defense plan of self-help or self- 
protection against air attack within an 
industrial or commercial establishment. 
While the details must of necessity vary 
from plant to plant, the essential prin- 
ciples are listed as the following: 

1 In each plant there must be effec- 
tive civil-defense leadership. The re- 
sponsibility for providing this leader- 
ship is in the hands of the owners and 
managers of the plants. The managers, 
therefore, should designate a person in 
charge of this activity—a plant civil-de- 
fense co-ordinator. He must be an in- 
dividual who has executive ability, an 
individual in whom both management 
and employees can place their trust, an 
individual who, in time of disaster, can 
take complete charge of the situation. 

2 The plant civil-defense co-ordinator 
will need some support and assistance in 
getting the job done in the plant. A 
good way to provide this assistance is 
through the establishment of an em- 
ployee-management committee, if one 
does not already exist. If a labor- 
management committee is already func- 
tioning in the plant it can serve to stimu- 
late the interests of employees in self- 
help or self-protection. 

3 Make a survey of the plant build- 
ings and the shelter requirements. Any 
area selected as potential shelter should 
be in the center or core of the building, 
away from exposure to the outside. 
Areas selected should be in a part of the 
building that is structurally compact, 
with a close spacing of columns and 
short-span beams. The area should be 
out of direct line with doors, windows, 
and hallways exposed to the outside. 
Walls and doors surrounding the areas 
should be free of glass. There should be 
at least one interior stairway, that is, one 
not adjoining an outer wall. The areas 
should contain no furnaces or boilers and 
no large steam, water, or gas pipes. The 
ceiling should not be of the hung or sus- 
pended type or have heavy lighting fix- 
tures or plaster ornaments. The area 
should be free as possible of furniture, 
stored merchandise, and equipment of 
any kind. Anarea should not be selected 
if safes, banks of filing cabinets, or heavy 
machinery are on the floor above. 

4 Select, train, and assign emergency 
protection personnel. These include 
wardens, police, firemen, engineering 
and rescue workers, medical and welfare 


- workers. 


5 Make a floor plan showing branch 
control rooms, first-aid station or cabi- 
nets, fire extinguishers, elevators and 
stairs, emergency lights and exits, and 
a general traffic plan within the plant. 

6 Post directional and other informa- 
tion signs, including evacuation instruc- 


tions in offices, meeting rooms, and other 
places of assembly. 

7 Provide emergency supplies in shel- 
ter areas, such as first-aid kits, emergency 
water supplies, and emergency lighting. 


In addition to these in-plant protective 
measures, industry should plan for con- 
tinuity of management after attack, pro- 
tection of vital records and documents, 
emergency repairs and restorations, de- 
concentration of production, and indus- 
trial dispersion. The establishment of 
industrial mutual-aid associations which 
provide for joint defense action of a group 
of plants and for the pooled use of emer- 
gency equipment and services is also 
recommended. 


Some Experiments on the Influence of 
Various Factors on Drill Performance, 
by D. F. Galloway, Production Engineering 
Research Association of Great Britain, 
Leicestershire, Eng. 1956 ASME Semi- 
Annual Meeting ve No. 56—SA-18 (in 
type; to be published in Trans. ASME; 
available to April 1, 1957). 


ExperiMENts are described as part of a 
series of investigations to obtain basic 
data needed for improving drilling tech- 
niques in a number of engineering fac- 
tories. The main criteria of drill per- 
formance, and some of the principal fac- 
tors which influence performance are 
discussed. Special attention is given to 
drill shape, and particularly to those ele- 
ments, such as relief angle, point angle, 
relative lip height, etc., which can be 
controlled by the drill user. 

Some of the conclusions reached are 
these: (1) Medium-duration life tests 
under carefully controlled conditions 
provide a valid indication of the practical 
effects of variations in drill shape; (2 
point angle has a marked effect on drill 
life, the optimum point angle varying 
from material to material; (3) there is an 
optimum value of relief angle, although 
the differences from material to material 
are less marked than those for point 
angle; (4) drill life may be improved by a 
method of point thinning providing 
greater clearance near the corners of the 
chisel edge; (5) drill life is substantially 
reduced by large relative lip height; 
(6) reducing the point angle of the drill 
generally lowers the thrust and raises the 
torque; (7) within practical limits, re- 
lief angle has little effect on the drilling 
forces; (8) an increase in helix angle 
generally lowers the torque and thrust in 
drilling; (9) the thrust of thick-web 
drills can be reduced by suitable point 
thinning; (10) under unfavorable condi- 
tions of machine rigidity, drill break- 
through may be accompanied by large 
increases in drilling torque and specific 
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loading at the cutting edges, and drill 
failure or breakage may result; (11) the 
chatter vibrations which sometimes occur 
during drilling appear to be mainly self- 
generative in origin; (12) hole size is 
markedly dependent on the symmetry of 
the drill point; and (13) hole alignment 
is dependent on drill deflection at the 
commencement of drilling and certain 
types of errors in the machine 

The theory of self-regenerative vibra- 
tion in drilling is discussed, and theories 
are developed to explain inaccuracies in 
hole size and alignment. The paper 
includes test results which tend to sup- 
port these theories. Reference is made to 
those considerations of drill geometry 
and specification which entered into the 
investigations. 


Production Surfacing of Aluminized En- 
gine Valves, by J. A. Newton and M. D. 
Braid, Thompson Products, Inc., Cleveland, 
Ohio. 1956 ASME Semi-Annual Meeting 
paper No. 56—SA-35 (multilithographed; 
available to April 1, 1957). 


Tue problems involved in experimenta- 
tion and research to find an economical 
way of applying a protective aluminum- 
iron alloy layer to the working faces of 
internal-combustion-engine valves are 
discussed in this paper. Such a coating 
extends the life of these valves from two 
to three times that of a conventional 
valve made of the same material. In- 
creased oxidation resistance provided by 
the alloy layer results primarily from the 
formation of aluminum and complex iron- 
aluminum oxides that provide a protec- 
tive film which inhibits further attack on 
the base metal. 

The initial high cost of mass producing 
the aluminized valves by the General 
Motors Aldip process brought about the 
method of metallizing and induction 
heating for higher standards of quality 
and reduction in cost while retaining the 
benefits of the aluminum coating. The 
technique now being employed for mass 
producing aluminum-coated engine valves 
puts this new development within the 
reach of all engine builders. 

After various uneconomical trial ar- 
rangements involving heating the valve 
in a fluxing salt, dipping it in molten 
aluminum, and passing it through an air 
blast to remove the excess, a final-process 
design was evolved that produces quality 
parts on an economical basis. It consists 
of degreasing, induction preheating to 
400 F, aluminum spraying, induction 
postheating to 1400 F to form the alloy 
film, and final inspection. 

Since the final induction heating affects 
the entire valve head, the high tempera- 
ture causes a slight distortion. In 
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answer to this problem, the authors plan 
the use of radio-frequency heating in the 
last stage of the process. By this method 
only the outside periphery of the valve 
will be heated, and distortion will there- 
fore be kept to a minimum. 


Steps Toward More Creative Production 
Engineering, by W. P. Smith, Michigan 
State University, East Lansing, Mich. 1956 
ASME Semi-Annual Meeting paper No. 
56—SA-49 (multilithographed; available 
to April 1, 1957). 


Tuts paper discusses the possible solu- 
tion production engineering may hold to 
the problem of manufacturing cost in 
modern mass production. As our econ- 
omy expands and the need for ‘‘mass- 
produced"’ items grows, the chalienge to 
reduce manufacturing costs becomes in- 
creasingly great. To meet this demand 
requires production engineering of a de- 
gree seldom seen today 

The author advocates the gathering of 
production-engineering functions under 
one head in a plant, instead of leaving 
them divided, as at present, under 
the jurisdiction of many departments. 
The production-engineering department 
would then be responsible for all work 
involved in specifying the methods of 
manufacturing the product. It would 
perform the following activities: (1) 
Process engineering and routing, (2) 
methods engineering and motion study, 
(3) tool design, (4) materials-handling- 
system design, (5) plant-layout design, 
(6) time study and work measurement, 
(7) machinery-replacement analysis, (8) 
process and methods research and de- 
velopment. 

In addition, the author set forth five 
roadblocks standing in the way of the 
production engineer: organizational con- 
flicts and inefficiencies; the need for 
better production-engineering specifica- 
tions; the need for creative development 
of alternative production plans and proc- 
esses; the need for better analytical 
tools to study the behavior of production 
plans and processes; and the need for 
development and training of production- 
engineering personnel of high caliber. 

The production engineering function 
as it is generally known today is a rela- 
tively recent addition to the structure of 
industrial organizations. 

The scientific method must become a 
partner with production engineering, 
and the most advanced tools must be 
brought to bear on production-engineer- 
ing problems. Finally, men of the high- 
est ability must be encouraged to enter 
this area and then be trained to perform a 
real engineering job. 


Heat Transfer 


Study of Heat Transfer to Liquid Nitro- 
gen, by L. E. Dean, Aecrojet-General Cor- 
ration, Sacramento, Calif., and L. M. 
hompson, Bell Aircraft Corporation, Buf- 
falo, N. Y. 1956 ASME Semi-Annual Meet- 
ing paper No. 56—SA-4 (multilitho- 
graphed; available to April 1, 1957). 


Tus paper describes an experimental 
investigation of forced-convection heat 
transfer to liquid nitrogen. A descrip- 
tion of the test apparatus and test proce- 
dure used to obtain experimental data is 
included. Data are presented for heat 
transfer to liquid nitrogen flowing at 40 
fps through an annular passage under 
nonboiling, nucleate-boiling, and film- 
boiling conditions at pressures above and 
below critical. 

Normal forced-convection heat trans- 
fer occurs when heat is transferred from a 
hot surface to a liquid without a phase 
change occurring at the interface. In 
this investigation normal forced convec- 
tion continued until the wall tempera- 
ture exceeded the saturation tempera- 
ture of the coolant (—250 F at 300 psia) 
or the critical temperature of the coolant 
(—233 F above critical pressures). 

A nonboiling liquid-film heat-transfer 
coefficient of 0.0136 Btu/in.? sec deg F 
+ 7 per cent was obtained flowing liquid 
nitrogen through an annulus having an 
equivalent diameter of 0.0115 ft at a 
velocity of 40 fps (Reynolds number of 
200,000). 

Nucleate boiling occurs in the liquid 
layer adjacent to the heated surface when 
this surface exceeds the saturation tem- 
perature of the coolant, causing bubble 
formation at the heated surface. The 
bubbles thus formed are not important 
carriers for the heat-transfer process; 
however, by acting as agitators, they 
increase the rate of heat transfer from the 
wall to the liquid. In nucleate boiling 
the fluid velocity has only a small effect 
upon the heat transfer since turbulence 
caused by the bubble action is large com- 
pared with the turbulent effect of the 
bulk fluid velocity. The driving force in 
the nucleate-boiling region is the dif- 
ference between the heater-tube wall 
temperature and the saturation tempera- 
ture. 

The study of the heat-transfer phe 
nomena in the supercritical regions is 
one of the least developed regions of all 
forms of heat transfer. A graphical 
comparison is shown of the heat-transfer 
processes at pressures below and above 
critical. 

Nonboiling heat transfer occurs at 
pressures below the critical, in the region 
where the heating-surface temperature is 
below the saturation temperature of 
the coolant (A to B). See illustration. 
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Chart of typical heat-transfer processes at both subcritical and supercritical pressures 


When the saturation temperature is ex- 
ceeded, nucleate boiling occurs with 
small bubbles forming at nuclei along 
the heated surface. The increased tur- 
bulence, caused by this bubble forma- 
tion, results in increased heat flux with 
small increase in wall temperature (B 
to C). At the upper limit of nucleate 
boiling (C) these nucleate bubbles begin 
to coalesce. When operating in the 
transition region (C to £), the heat- 
transter process is dependent upon the 
type of equipment employed in conduct- 
ing the tests 

The apparatus used in this investigation 
consisted of an_ electrical-resistance 
heater in which all generated heat is 
transferred directly into the coolant. 
With additional power input beyond 
point C, the increased thermal resistance 
due to the vapor film caused the heating- 
surface temperature to rise sharply. 
This transition region is metastable film 
boiling (Cto E). The wall temperatures 
during this transition phase may exceed 
the stress limit of the tube or reach the 
melting point of the metal causing fail- 
ure. It is possible under certain condi- 
tions of velocity and pressure to attain 
stable film boiling (E’ to F’). 

The mechanism of heat transfer is 
quite different when the process is ac- 
complished in regions above the critical. 
The nonboiling condition exists at heat- 
ing-surface temperature below the critical 
temperature of the coolant (A to B’). 

Beyond this point a gradual transition 
commences caused by the buildup of a 
boundary layer having a high thermal 
resistance. This transition from non- 
boiling to stable film boiling (B’ to E) is 
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a gradual process, unlike subcritical con- 
ditions where this transition is unstable. 
From point E to F a condition of stable 
film boiling exists until excessive wall 
temperature causes failure. A 100 per 
cent higher film-boiling heat-transfer 
coefficient may be obtained at super- 
critical pressures than at subcritical 
pressures under similar flow conditions 


Turboconditioning Systems With Vapor 
Compression Cycles, by J. P. Barger, 
Assoc. Mem. ASME, and W. M. Rohsenow, 
Mem. ASME, Massachusetts Institute of 
Technology, Cambridge, Mass., and K. M 
Treadwell, Assoc. Mem. ASME, Westing- 
house Electric Corporation, Pittsburgh, Pa. 
1956 ASME Semi-Annual Meeting paper No. 
56—SA-7 (multilithographed; available 
to April 1, 1957). 

Tuis paper reports the results of a 
comprehensive study of the possible con- 
figurations and relative performances 
of turboconditioning systems which com- 
bine vapor compression and air cycies for 
cooling supersonic aircraft. Numerical 
values for the performance of cight dif- 
ferent system arrangements at Mach 
numbers 2, 3, and 4 are presented. 

The systems divide into four major 
groups according, first, to whether the 
cabin air is “‘bled’’ (B) from the existing 
jet-engine compressor or whether a new 
diffuser is added to the airplane to pro- 
vide this air by ramming (R) effect; 
and, second, according to whether the 
sink-air stream is expanded (£) in a tur- 
bine or not (N) before it reaches the vapor 
condenser. Component arrangements 
yielding optimum performances are de- 
veloped partly by simple thermodynamic 


reasoning; for those systems where no 
choice can be made on this basis, calcula- 
tions reveal] systems exhibiting superior 
performance. 

The results clearly demonstrate the in 
creasing difficulty of cooling as speed 
increases, pointing to the great advantage 
of regeneration, especially at higher 
Mach numbers. 

Changing the cabin-air compression 
ratio affects both the cooling effect and 
the system work, influencing the latter 
mainly through the vapor cycle. In- 
creasing the compression ratio in systems 
without an air-to-air heat exchanger be- 
tween the compressor and the evaporator 
raises the heat flow to the evaporator. 
This occurs at so great a rate that the 
system work rises rapidly, the cooling 
effect falls, and the coefficient of per- 
formance (c.o.p.) decreases steeply. 

On the other hand, with an air-to-air 
heat exchanger interposed between the 
compressor and the evaporator (a much 
more efficient arrangement as regards 
economy of sink-air utilization), the 
evaporator load tends not to rise as fast 
with increasing cabin-air compression 
ratio because the heat exchanger absorbs 
a large fraction of the increase. This 
causes the optimum compression ratio 
to shift to a value usually greater than 10 
but less than 20 for systems which in- 
clude the pre-evaporator heat exchanger. 
At higher compression ratios, the tem- 
perature rise of the air in the compressor 
becomes so large that the evaporator 
heat transfer increases materially, caus- 
ing a large decrease in system perform- 
ance because of a sizable increase in 
system work 

Because of the rise in stagnation and re- 
expanded sink-air temperatures with 
Mach number, both the minimum and the 
optimum vapor-condenser temperatures 
increase, causing the vapor-cycle.evapora- 
tor-condenser temperature difference to 
increase. Rising vapor-compressor work 
and sink-air flow cause c.o.p. to decrease 
rapidly with increasing Mach number. 

In changing altitude between 40,000 
and 100,000 fr at a fixed Mach number, 
the ambient and stagnation temperatures 
remain constant. At lower Mach num- 
bers and higher altitudes, cabin pressure 
requirements dictate higher cabin-air 
compression ratios. The higher ratios 
do not materially affect system per 
formance unless the system fails to in- 
clude a pre-evaporator air-to-air heat ex- 
changer. 

The system c.o.p. calculated in this 
study yields results close to reality for all 
(E) systems with a secondary-air ex- 
pansion turbine. When this turbine is 
eliminated, as in (N) systems, a back- 
ward-directed nozzle should be sub- 
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stituted to recover thrust from expansion 
of the sink air. The performance of (N) 
systems approximates that of (E) systems 
when the nozzle thrust is taken into ac- 
count. 


Tests of Free Convection in a Partially 
Enclosed Space Between Two Heated 
Vertical Plates, by Robert Siegel, Assoc. 
Mem. ASME, National Advisory Commit- 
tee for Aeronautics, Cleveland, Ohio, and 
R. H. Norris, Mem. ASME, General Elec- 
tric Company, Schenectady, N. Y. 1956 
ASME Semi-Annual Meeting paper No. 
56—SA-5 (in type; to be published in 
Trans. ASME; available to April 1, 1957 


Tue free-convection heat-transfer coefh- 
cients were measured, as a function of 
spacing, for two parallel, electrically 
heated, vertical plates. The top of the 
rectangular space between the plates was 
left open, and during most of the tests 
the bottom and sides were closed. The 
heat input per unit area was substantially 
uniform, and the Grashof number, based 
on plate height, was of the order of 10". 
The results demonstrate how the surface- 
temperature rise increases, or the local 
Nusselt number decreases, as cither of 
the cross-section dimensions of the free- 
convection space is reduced. This de- 
crease in Nusselt number is less rapid 
than was expected from purely two-di- 
mensional flow considerations. This is 
ascribed to the effect of an asymmetrical 
flow pattern observed in the space. In 
some cases, a periodic reversal of this 
asymmetrical flow also was observed. 
When the space between plates was 
opened sufficiently at the bottom, the re- 
sults were reasonably consistent with the 
correlation proposed by Jakob for a single 
vertical plate with a turbulent boundary 
layer; these results were almost inde- 
pendent of spacing between the heated 
surfaces down to the minimum spacing 
tested. 

The basic configuration of the test 
surfaces is shown schematically. To 
help minimize stray heat losses each of 
the test surfaces was backed by thermal 
insulation and an independently heated 
guard plate. The heat input to the guard 
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Schematic arrangement of surfaces for 
free-convection tests 
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plate was adjusted to keep its average 
temperature approximately equal to 
the average temperature of the test plate. 
Six layers of aluminum-foil insulation 
were provided between the test and 
guard plates to reduce to a very low value 
any heat flow resulting from the un- 
avoidable small inequalities of 
temperature between the two plates 

A horizontal air flow was provided 
across the tops of the heated panels in 
certain of the tests by three axial-flow 
fans. Although the resulting air flow was 
somewhat nonuniform and rather turbu- 
lent, it served to permit evaluation of the 
sensitivity of the test-plate temperatures 
to such a horizontal air stream, with a 
minimum expense for provision of the 
flow. The average velocity of this flow 
was measured with a velometer. 


local 


A Comparison of Refrigerants When 
Used in Vapor Compression Cycles 
Over an Extended Temperature Range, 
by J. P. Barger, Assoc. Mem. ASME, W. M. 
Rohsenow, Mem. ASME, and K. M. Tread- 
well, Massachusetts Institute of Technology, 
Cambridge, Mass. 1956 ASME Semi- 
Annual Meeting paper No. 56—SA-6 (in 
type; to be published in Trans. ASME; 
available to April 1, 1957). 


Tuis paper gives methods for selecting 
the refrigerant, or series combination of 
refrigerants, which exhibits optimum 
thermodynamic performance when em- 
ployed in vapor cycles operating be- 
tween arbitrarily selected temperatures 

Coefficients of performance (c.o.p.) 
are plotted in the graph for 13 different 
refrigerants as well as the corresponding 
Carnot c.o.p, each for cycles with con- 
denser temperatures 100 F higher than 
evaporator temperatures, and compresser 
efficiencies of 0.60. Inspection of the 
graph reveals these effects: (1) Refriger- 
ants employed in the same temperature 
range vary in performance for equal com- 
ponent efficiencies, allowing selection of 
a thermodynamically optimum refriger- 
ant for that range; (2) the highest values 
of the actual c.o.p. are consistently 
slightly greater than half of the values of 
Carnot c.o.p. throughout the entire 
temperature range considered; (3) the 
working temperature range of each re- 
frigerant appears to decrease with de- 
creasing absolute temperature; (4) the 
c.o.p. of a 100-F cycle exhibits a definite 
optimum point, falling off rapidly as the 
condenser temperature increases toward 
the refrigerant critical temperature, more 
gradually as the evaporator temperature 
decreases below the optimum point; and 
(5) all c.o.p. tend to blend together on 
the same line as the difference between the 
refrigerant critical temperature and the 
cycle evaporator temperature increases 
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Coefficients of performance for various 
refrigerants versus evaporator tempera- 
ture 


for cach refrigerant. However, in every 
case, this region for each refrigerant is 
accompanied by extremely small pres- 
sures and large vapor specific volumes, 
precluding use in this range. 

The selection of a thermodynamically 
optimum refrigerant in a _ particular 
temperature range can be accomplished as 
follows: (@) The range where refrigerant 
absolute pressure exceeds atmospheric 
pressure and refrigerant specific volume is 
lowest corresponds to the “‘hook"’ or 
the maximum c.o.p. part of each curve; 
(4) selecting the appropriate temperature 
range, observe which refrigerants ex- 
hibit the highest c.o.p. in this range. 
Select the refrigerant which exhibits the 
generally highest curve; and (c) where 
two or more refrigerants appear extremely 
close in performance, calculations for 
each refrigerant in the particular cycle 
desired will reveal which exhibits better 
performance 


A Novel Method of Obtaining an Iso- 
thermal Surface for Steady-State and 
Transient Conditions, by G. N. Hatso- 
poulos and J. Kaye, Mem. ASME, Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. 1956 ASME Semi-Annual Meeting 
paper No. 56—SA-13 (multilithographed; 
available to April 1, 1957). 

A novet method of obtaining an iso- 
thermal surface based on the thermody- 
namic properties of a two-phase mixture 
of liquid and vapor is presented. A wick 
material which absorbs the liquid phase 
by capillary action is used to produce a 
large interfacial area of liquid and vapor 
of a single component substance over a 
cylindrical geometry and thus maintain 
the constancy of temperature of this 
area as long as the pressure of the two- 
phase mixture is maintained constant. 
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LIGHT SOURCE 


Model of a simulated gyro, consisting 
of four concentric aluminum cylinders, 
A, B, C, and D 


Such an isothermal] surface was designed 
and constructed for a model of a simu- 
lated gyro of high precision. The be- 
havior of this isothermal surface ac- 
tuated by the wick-liquid-vapor control 
system was tested and compared with the 
behavior of a conventional control sys- 
tem using an external temperature-sens- 
ing device. 

The results indicate that the wick- 
liquid-vapor control system is probably 
capable of producing an isothermal sur- 
face in a real gyro which will have a 
constancy of temperature within 0.05 F, 
if fluids of the desired characteristics are 
used. Freon 113 yielded an average de- 
viation from the mean temperature of 
about 0.3 F for the isothermal surface for 
both steady-state and transient effects of 
blast cooling and of sudden changes in 
value of internal-heater power. How- 
ever, use of water as the fluid in contact 
with the wick would significantly re- 
duce the value of the average deviation 
found for Freon 113. 

Comparison of the wick-liquid-vapor 
control system with a conventional con- 
trol system showed that both are satis- 
factory for a real gyro for steady-state 
conditions of operation. But when a 
blast of cooling air is suddenly directed 
over the gyro, the maximum change in 
the average temperature of the isothermal 
surface is 20 times as large as that for a 
conventional system. Likewise, if the 
internal-heater power is suddenly in- 
creased from 7 to 22 watts, the maximum 
change in the average temperature of the 
isothermal surface is about 25 times as 
large as that for the wick-liquid-vapor 
system. 

It is probable that a simple wick-liquid- 
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vapor control system can be designed for 
the particular geometry of a precision 
gyro or for the odd-shaped geometry of 
many pieces of electronic equipment and 
that such a control system can maintain 
an isothermal surface constant in tem- 
perature with 0.05 F. Furthermore, if a 
simple pressure-control device is devised 
which is independent of ambient condi- 
tions, then this wick-liquid-vapor con- 
trol system can be made highly insensi- 
tive to ambient conditions of tempera- 
ture, pressure, air velocity, acceleration of 
gravity, and direction of the gravita- 
tional field 


Influence of Through-Metal on Heat 
Transfer Through Aircraft-Structural- 
Sandwich Panels, by J. R. Woolf, Mem. 
ASME, and L. R. Scott, Assoc. Mem. 
ASME, General Dynamics Corporation, 
Fort Worth, Texas 1956 ASME Semi- 


Annual Meeting pe No. 56—SA-23 
(multilithographed; 
957). 


available to April 1, 


ANALYTICAL inspection of a sandwich- 
type structural panel indicates that the 
fin effect of the inner and outer skins and 
the through-metal is of great importance 
in determining the heat-transfer char- 
acteristics. An analytical derivation is 
presented for the over-all conductance of 
a sandwich panel having internal 
through-metal slugs with metal skins of 
the same thickness on both sides. The 
derivation is for a basic configuration, 
and the final equations must be modified 
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for application todifferent configurations. 
Theory is extended to include a specific 
panel and results are obtained for a test 
specimen in which the effect of special 
splice slugs between two adjoining sec- 
tions is considered. 

The two-dimensional] representation of 
the sandwich panel consists of metal 
skins which are filled with materials 
such as fiberglas or metal honeycomb, 
balsa wood, and foamed-in-place plastics. 
It is usually necessary to have slugs of 
through-metal in these sandwiches to 
improve the strength and to form a base 
for attachment of internal spars, webs, 
and stringers. 

The case at hand is one in which the 
film coefficients on either side may be 
quite different, such as with a high-speed 
airstream on one side and fuel, fuel vapor, 
or relatively still compartment air on the 
other side. 

An analytical solution which would 
apply to other configurations is made for 
the following assumed conditions: 

(1) skin thicknesses the same on each 
side; (2) uniform and constanc fluid 
temperature and film coefficient on either 
side; (3) homogeneous and isotropic 
materials, the conductivity of which 
is independent of temperature; (4) radia- 
tion effects absent; (5) no lateral conduc- 
tion in the core filler or through-metal; 
and (6) heat transfer from one metal 
skin through the insulation to the other 
skin approximated by use of a constant A 
# mean. 
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Two-dimensional representation of sandwich-panel-type of structural configuration 
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An experimental program was initiated 
to determine the conductance through 
sandwich panels. When the program 
was begun it was designed to yield ex- 
perimental values for a certain type 
panel. However, as the theoretical 
considerations progressed, it became ap- 
parent that it would be impossible to 
test all of the configurations which 
would be used in aircraft—different 
skins, thicknesses and materials, dif- 
ferent fillers, and different geometrical 
spacing. The experimental program 
then became a check for the theoretical 
program. 

The difference between experiment and 
theory for the specimen coefficient (fluid- 
to-fluid) Vo is 7.8 per cent average with a 
maximum deviation of 10.6 per cent 
over the experimental range. No pro- 
vision for measuring the cold-side film 
coefficient was made when the apparatus 
was designed. The average difference 
between experiment’ and theory for a 
cold-side film coefficient of 35 Btu/hr 
sq ft deg F is only 0.6 per cent with a 
maximum deviation of 4.9 percent. The 
cold-side film coefficient varied 
from test to test 

For the range of conditions investi- 
:,,ted, the primary variables are the slug 
half-width and the skin thickness. 
Cross plotting of the data indicates that 
changing the slug width has a greater 
effect on Up than changing the skin thick- 
ness. Doubling the slug width results in 
an increase in Uy roughly two times that 
obtained by doubling the skin thickness 
The main contributor in all cases is the 
fin effect caused by the skins and through 
metal, this being in the order of 50 per 
cent of the total heat gain through the 
panel. 

With a hot-side coefficient of 10 Bru per 
hr sq ft deg F and a cold-side coefficient 
of 25 Btu per hr sq ft deg F, which might 
simulate high-altitude supersonic flight, 
the results indicate an over-all coefficient 
of 4.34 Btu per hr sq ft deg F for the test 
panel. Comparison of this figure with 
the 7.14 Bru per hr sq ft deg F allowed by 
a conventional skin reveals that the test 
panel permits a heat-transfer rate about 40 
per cent less than that through a solid 
skin. However, the test panel allows 
nearly three times the heat gain as the 
same panel with no through-metal slugs. 


water 


A Mechanical Computing Device for the 
Analysis of One-Dimensional Tran- 
sient Heat-Conduction Problems, by 
Warren E. Howland, E. A. Trabant, and 
G. A. Hawkins, Mem. ASME, Purdue Uni- 
versity, Lafayette, Ind. 1956 ASME Semi- 
Annual Meeting | or No. 56—SA-27 
(multilithographed; to be published in 
Trans. ASME; available to April 1, 1957). 


Novemser, 1956 















































Xo x, Xe Xs Xe 


X 


The Hackemann idea is illustrated by the diagram. 
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It was designed for use in the 


solution of one-dimensional transient heat-conduction problems. 


THis paper covers an extension of the 
Hackemann idea to the solution when 
the thermophysical properties vary with 
temperature. Dr. P. Hackemann de- 
signed and constructed a mechanical de- 
vice for use in the solution of one-di- 
mensional transient heat-conduction 
problems. The device replaces the labo- 
rious task of line drawing required in 
the Binder-Schmidt graphical method by 
a semiautomatic machine operation. 

Before introducing the suggested me- 
chanical computer, a brief discussion of 
the Binder-Schmidt graphical method for 
solving one-dimensional transient heat- 
flow problems is given. The Binder- 
Schmidt procedure is basically a graphical 
solution of a finite-difference equation 
which replaces the basic partial differ- 
ential equation used to express the tran- 
sient-conduction heat transfer in the sys 
tem. 

The Hackemann idea is illustrated by 
the diagram. An elastic string could be 
made to take successive positions of the 
temperature-distribution curve if it were 
operated in the following manner: First, 
let it be stretched to take the positions 


a-c-e-g-i-k. Then let it be held at the 
positions a-b-d-f-h-j-k and released at 
points c,e,g,i. Then let it be clamped in 
these new positions where the string 
crosses the vertical lines above the points 
c, ¢, g, #, etc. The string will always be 
held at a and k but alternately on the 
solid vertical lines. A mechanism that 
would alternately clamp the string along 
every other vertical line and then on the 
others was constructed by Dr. Hacke- 
mann. 

The possible use of an elastic-string 
computer in the study of temperature dis- 
tributions in composite walls is con- 
sidered in this paper. 


A Systematic Study of Air Cycles for 
Aircraft-Cooling Applications, by L. 
R. Stevens, Jr., General Electric Company, 
West Lynn, Mass. 1956 ASME Semi- 
Annual Meeting paper No. 56—SA-11 
Cuabititahngeaghell available to April 1, 
1957). 


Various types of air-cycle cooling 
systems are compared thermodynami- 
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cally. The most suitable of these are 
examined to determine the relative ex- 
tent of their applicability over a range of 
aircraft operating conditions. 

Certain ‘‘families’’ of systems are in- 
vestigated. Such a family is that which 
consists of an alternating series of bleed- 
air compressors and ram-cooled heat ex- 
changers followed by a turbine just up- 
stream of the cabin. The simplest system 
in this category is III-3, the so-called 
**bleed-blower,’’ which consists, in order, 
of a compressor, a heat exchanger, and a 
turbine in the bleed-air line. Next in 
order of complexity comes System IV-3, 
commonly known as the “‘bootstrap,”’ 
which is constructed by merely adding a 
heat exchanger ahead of the compressor 
in the bleed-blower system. Systems V-5 


and VI-4 are two others in this general 
progression for which some graphical 


results were obtained. Although these 
systems perform the function of decreas- 
ing the entropy of the bleed air before 
expanding it to cabin pressure, they rely 
on unexpanded ram air alone as a heat 
sink 

Another, more loosely defined, rela- 
tionship involves those systems in which 
a ram-air turbine is used to take advan- 
tage of the ram-to-ambient pressure ratio, 
thereby reducing the heat-sink tempera- 
ture. Of the arrangements which have 
merit, the simplest is System III-4, 
which consists of a ram-air turbine, a heat 
exchanger, and a loading compressor, in 
that order, with bleed air being cooled 
during its passage through the other side 
of the heat exchanger. 

Next in order of complexity is the re- 
duced-ambient system (IV-1), which 
expands the bleed air through a turbine 
to cabin pressure after it leaves the heat 
exchanger. System 1V-2 is still another 
type of four-component arrangement 
which makes use of ram-air expansion 

In general, the comparison of systems 
in a given complexity grouping consists 
merely of determining the best system for 
a representative spectrum of operating 
conditions. Systems IV-2 and IV-3 (the 
bootstrap system) afford a more instruc- 
tive insight into the evolution of sys- 
tems, since they represent two different 
variations of the basic bleed-blower ar- 
rangement. In the case of IV-3, the 
fourth component is a heat exchanger 
added upstream of the compressor in the 
bleed-air line, while System IV-2 has a 
turbine in the ram-air line. 

Graphical results for these two systems 
indicate that IV-2 is always superior at 
extremely high flight speeds from a 
thermodynamic-performance standpoint 
This superiority becomes more pro- 
nounced as the engine-pressure ratio de- 


creases. Even for Mach numbers near 
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one, System IV-2 shows an advantage 
for engine pressure ratios less than three- 
to-one. However, for more reasonable 
pressure ratios (such as ten-to-one), the 
bootstrap system (IV-3) performs better 
at subsonic and the lower supersonic 
plane speeds. At the flight conditions 
where System IV-2 is superior, the de- 
livery temperature is still too high to 
make it attractive for practical applica- 
tions. 

The question at once arises as to the 
benefits to be achieved from combining 
the features of Systems IV-2 and IV-3 
This is done in System V-1. Comparison 
of the performance for these three systems 
shows that V-1 yields rather remarkable 
gains. This again is illustrative of the 
fact that expanded ram-air heat sinks do 
not come into their own except in the 
more complex systems which are neces- 
sary to accommodate cooling require- 
ments at extremely high flight speeds. 

From the investigations, the following 
conclusions are summarized: 

1 System III-3, the so-called bleed- 
blower, is the best of the systems having 
only three components, but its range of 
applicability is decidedly limited. 

2 Of those systems involving four 
components, System IV-3, the bootstrap, 
is the best arrangement which does not 
make use of expanded air as a heat sink. 

3 Of those four-component systems 
which do make use of expanded ram air, 
Systems IV-1 (reduced ambient) and IV-2 
yield equivalent performance under some 
circumstances. For most of the usual 
operating conditions, however, System 
IV-1 is preferable. 

4 System V-1 is the best of the sys- 
tems studied which require five com- 
ponents. 


A Survey of Possible Refrigerants for 
High-Temperature Application, by J. 
Van Winkle, General Electric Company, 
Pittsfield, Mass. 1956 ASME Semi-Annual 
Meeting paper No. 56—SA-12 (multi- 
abigeagiel available to April 1, 1957). 


’ 


Tuts refrigerant study is the result of a 
six-month survey of materials which 
could be used in a conventional vapor- 
cycle system operating at the high sink 
temperatures required in supersonic air- 
frames. Since the operating conditions 
are so stringent, elements and mixtures 
of elements are considered as well as ionic 
and organic compounds. 

Since cooling is not required when am- 
bient temperatures are in the region of 65 
F, the most stringent restriction on the 
refrigerant is that its vapor pressure be 
relatively low at high temperatures. 
This requirement is important because 


materials of construction are weakened 
at high temperatures. 

The elements suitable for vapor-cycle 
refrigerants in the temperature range de- 
sired are mercury and the alkali metals. 
Phosphorus is eliminated because of its 
violent reaction with oxygen or air. 

Mercury is found the most suitable of 
the elements because of its inertness and 
its extremely high critical temperature 
which is above 2800 F. Considerable 
experience with mercury has been ob- 
tained in high-pressure steam plants. 

The alkali metals, especially sodium, 
are used as heat-transfer fluids in nuclear- 
reactor cooling. Though operating in- 
formation is not readily available, it is 
believed that they are utilized in the 
liquid state. The higher atomic-weight 
alkali metals (rubidium or cesium) could 
be used in a vapor cycle between the 
temperatures required. However, the 
alkali metals react violently with water 
and are quickly oxidized by air at room 
temperature. 

Many compounds are used today as 
vapor-cycle refrigerants. Among these, 
the Freons (made by du Pont) are used at 
temperatures below 400 F, the Ukon 
Fluids (Union Carbide) are limited to 
use below $00 F, Arochlor (Monsanto 
and S/V Heat Transfer Oil 
Vacuum) can be used up to 600 F, and 
Dowtherm (Dow Chemical) has applica- 
tion up to 650 or 700 F. Beyond this 
temperature all of these compounds be- 
gin to decompose at an appreciable rate 
Even silicone oils decompose at an ap- 
preciable rate (in the presence of oxygen) 
at 750F. 

A compound recommended for use at 
high temperatures is polydifluoromethyl- 
ene. Of nearly equal stability is a 
partially chlorinated, partially fluori 
nated polymethylene. The latter is Kel-F 
‘M. W. Kellogg), a compound com- 
pletely analogous to the Freons, only of 
higher molecular weight; it should be 
quite satisfactory for a high-temperature 
vapor-cycle refrigeration 

In addition to elements and 
pounds, alloys as a group are studied 
No particular advantages are to be ex 
pected from an alloy as its thermody- 
namic properties should lie between the 
properties of the pure components. The 
eutectic alloy corresponding to the 
formula K.Na, referred to as “‘NaK,"’ is 
used as a liquid heat-transfer agent, es- 
atomic reactors 


‘Socony 


com 


pecially in cooling 
Existence of technology on use of ‘‘NaK"’ 
heat-transfer fluids militates in their 
favor. 

Mixtures are also studied, but none of 
them are found suitable for use as a re- 
frigerant. 

In conclusion, the materials which can 
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be used as refrigerants in high-tempera- 
ture vapor cycles are: elements—mer- 
cury and alkali metals; alloys—‘‘NaK;”" 
compounds—fluorinated-chlorinated hy- 
drocarbons (Kel-F) 


The Thermal Problems of High-Speed 
Flight and the General Electric Com- 
pany’s Aircraft-Cooling Program, by 
J. W. Rizika, Assoc. Mem. ASME, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 1956 ASME Semi-Annual 
Meeting ss iy No. 56—SA-24 (multi- 
lithographed; available to April 1, 1957). 


’ 


Tuis paper reviews the basic cooling 
problems of high-speed flight. In partic- 
ular, it discusses the objectives and pre- 
sents some of the conclusions of the Gen- 
eral Electric Company's aircraft-cooling 
program. Although security and com- 
pany proprictary present 
some restrictions, a number of significant 
These are 


regulations 
conclusions are discussed. 


as follows: 


1 Experience indicates that each 
particular aircraft-conditioning applica- 
tion requires a turboconditioner system 
especially designed for the conditions 
peculiar to that aircraft. Aircraft manu- 
facturers appear unwilling to trade per 
formance for immediate availability ex- 
cept in rare circumstances 

2 Turboconditioner ‘‘criteria,”’ 
as cooling loads and temperature levels, 
are established by the aircraft manufac 
turer—there is no categorical cooling load 
for any given type of aircraft for any 
specific aircraft-performance parameters 
All that can be stated is that aircraft 
cooling requirements (not including the 
engine) appear to be in the order of from 
100,000 to 800,000 Bru per hr for the next 
ten-year period 

3 The aircraft-cooling load (not in- 
cluding the engine) is expected to remain 
relatively independent of the aircraft 
Mach number. It is expected that the 
total cooling load will be increasing in 
future aircraft but this will be due, pri- 
marily, to more complex weapons sys- 
tems which contain additional accessories 
and power-producing devices. The air- 
craft personnel and equipment-cooling 
load will be approximately proportional 
to the heat generated by the personnel 
and equipment. 

4 More complicated turbocondition- 
ing systems are necessary as the aircraft 
Mach number increases. The ram-air 
temperature rise is approximately pro- 
portional to the square of the Mach num- 


such 


ber. 

5 Combined ‘‘refrigeration-auxiliary- 
power’’ packages which could supply the 
entire aircraft-cooling load and auxiliary 
hydraulic and electrical-power require- 
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ments appear to be more economical when 
considering the complete aircraft sys- 
tem-mission penalties for many future ap- 
plications. 

6 Air cycles, perhaps making use of 
expendable cooling media and regenera- 
tion, appear to be the most promising 
cooling systems for operational aircraft 
over the next ten-year period. 

7 The use of expendable cooling media 
in conjunction with an air-cycle sys: em 
affords larger cooling capacities ind 
lower temperature levels 

8 If it is possible to make use of re- 
generation in an air-cycle system, vapor- 
cycle application has no merit. When 
regeneration is not available, however, 
vapor-cycle systems appear to be useful 
when either no pressurization is necessary 
or an external system is to supply the 
required pressurization. Even under 
these conditions, vapor-cycle applications 
are limited to condenser-evaporator tem- 
perature differentials below 150 F. 

9 The absorption cycle may have po- 
tential merit for spec:fic cooling applica- 
tions; this depends, primarily, upon the 
temperature-level requirements and mis- 
sion requirements of the aircraft. It ap- 
pears, however, that this cycle has little 
application due to the attitude and ac- 
celeration requirements it would impose 
on an aircraft in order to function prop- 
erly. 

10 The utilization of fuel as a heat 
sink (particularly the latent heat of 
vaporization) has many advantages. 
This represents a large heat sink readily 
available—particularly at the most 
needed conditions of flight. Little or no 
performance penalty is necessary when 
fuel is the primary heat sink, since fuel 
must be carried in the aircraft for propul- 
sion purposes. 

11 The use of the heat capacity of the 
aircraft structure—thermal lag—appears 
limited to experimental craft of extremely 
short flight duration and ballistic-type 
missiles. It is of little use, if any, where 
the flight mission is long 

12 Radiative cooling of aircraft at 
altitudes up to 120,000 ft is not effective; 
it is overwhelmed by the magnitude of 
aerodynamic heating or cooling 

13 Atthe present time, thermoelectric 
cooling systems are inadequate for air- 
craft-cooling applications. Progress in 
thermoelectric cooling appears to depend, 
to a very large extent, on developments 
in the comparatively new field of semi- 
conductors. 

14 It is doubtful that the vortex tube 
will ever have any aircraft-cooling ap- 
plications, except under rare circum- 
stances. The efficiency of the vortex 
tube—about 20 per cent maximum—is 
much Jess than the efficiency of an ex- 


pansion turbine operating under the 
same conditions 

15 Turboconditioner controls will 
probably create the greatest single prob- 
lem in the design of future systems 
particularly control systems concerned 
with combined ‘‘refrigeration-auxiliary- 
power’’ packages and where use is made 
of a fuel heat sink. Mechanical reli- 
ability and design simplicity will prob- 
ably be a close second. 

16 Analog and computer analyses af- 
ford tremendous time-savings in the 
more complex turboconditioner system 
analyses. Analog steady-state analyses 
may be carried out 100 times more rapidly 
than ‘‘human”’ analyses; similar state 
ments may be made concerning transient 
analyses carried out on computers. 


Generalized Optimal Heat-Exchanger 
Design, by D. H. Fax, Assoc. Mem. 
ASME, Westinghouse Electric Corporation, 
Pittsburgh, Pa., and R. R. Mills, Jr., Assoc. 
Mem. ASME, The Johns Hopkins Univer- 
sity, Baltimore, Md. 1956 ASME Semi- 
Annual Meeting paper No. 56—SA-19 (Gin 
type; to be published in Trans. ASME; 
available to April_1, 1957). 


Basep on the use of Lagrangian multi- 
pliers, a generalized method for formu- 
lating the problem of the design of an 
optimum heat exchanger is developed. 
The method is particularly useful in 
those problems where several variables 
are to be optimized simultaneously. In 
the paper, the method is exemplified by 
the solution of three problems in gas- 
turbine regenerator design, at least two 
of which are believed to be new. 

The method of Lagrangian multipliers 
is presented in a form which does not 
require the explicit solution for the 
multipliers themselves. To optimize a 
set of n-variables which are interrelated 
by m-cquations of constraint, it is only 
necessary instead to solve simultaneously 
a set of m—m determinants of (m+ 1)th 
order each set equal to zero, together 
with the m-equations of constraint, in 
order to obtain directly the optimal 
values of the n-variables. 

Applied to problems of process and 
plant design, it is believed that this 
method can afford more insight in the 
synthesis of the mathematical statement 
of the problem and can be simpler in the 
execution of the solution than more 
widely used methods. In particular, it 
lends itself more readily to numerical 
evaluation of results where the equations 
of constraint are transcendental in form. 

In the paper, the method is applied to 
the problem of simultaneously optimizing 
the cycle pressure ratio, and the regenera- 
tor effectiveness, pressure drops, and pro- 
portions for maximum thermal efficiency 
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in a gas-turbine cycle of specified turbine 
and compressor-inlet temperatures. It 
becomes clear that the optimization of 
the regenerator proportions is inde- 
pendent of the optimization of the re- 
generator effectiveness and that both are 
independent of the optimization of the 
cycle-pressure ratio. 


Heat Transfer Rates to Cross Flowing 
ge? in a Staggered Tube Bank, 
by R. J. Hoe, Knolls Atomic Power Labora- 
tory, Schenectady, N. Y., D. Dropkin, 
Cornell University, Ithaca, N. Y., and 
satan Brookhaven National Laboratory, 

ton, N. Y. 1956 ASME Semi-Annual 
Mec tin Hi, 56—SA-28 (multilitho- 
poem to be published in Trans. ASME; 
available to April 1, 1957). 


Tus paper covers one phase of an ex- 
perimental heat-transfer program which 
has been under way for some time at the 
Brookhaven National Laboratory. The 
general purpose of the program is to 
obtain and correlate heat-transfer coef- 
ficients for liquid metals flowing out- 
side of tube banks. The phase studied 
in this paper is the measurement of heat- 
transfer coefficients fot mercury flowing 
normal to a staggered tube bank. The 
factors studied were (a) linear velocity, 
(b) tube location in the bank, (c) cir- 
cumferential variation of the local coef- 
ficient for a single tube, (d) type of con- 
tact, i.c., ‘“wetting’’ versus ‘‘nonwet- 
ting,’’ and (e) pressure drop. 

The first series of tests consisted of 
measuring the pressure drop across the 
lattice as a function of flow rate. During 
these tests no heat-transfer measurements 
were made. The flow was regulated by 
either throttling or by-passing the flow 
to the test section. Pressure-drop data 
were taken over the 15,000—80,000 
Reynolds-number range, the lower limit 
being determined by the precision of 
measurement and the upper one by the 
capacity of the pump. 

The heat-transfer coefficients were 
determined by supplying a measured 
heat input to a test element; and, when 
steady-state conditions were reached, 
measuring the temperature difference 
between the tube surface and the bulk 
stream at several points around the cir- 
cumference of the tube. 

The bulk temperature of the mercury 
was obtained by taking the average of 
the temperatures upstream and down- 
stream of the lattice. This temperature 
difference was very small—usually in 
the order of 0.5 F. 

Since the bulk temperature of the mer- 
cury was near ambient, the heat losses 
from the system were small, thus allow- 
ing equilibrium to be reached quite rap- 
idly. The fluid properties used for evalu- 
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ating the Reynolds number were taken 
at the average film temperature, which 
was in general form between 105-115 F. 

Data were obtained using the chrome- 
plated clement for 11 different tube loca- 
tions in the lattice, several runs being 
made at each location. Two runs were 
made using a bare copper element at a 
central tube location and one run at the 
No. 1 tube location which was at the 
front of the bank. Since mercury amal- 
gamates readily with copper, these tests 
were destructive. A copper tube lasted 
about two days. 

The results of the present investiga- 
tion lead to the following conclusions 
regarding the cross flow of mercury ina 
staggered tube bank: (1) The local 
heat-transfer coefficient varies smoothly 
from a maximum at the forward stag- 
nation point to a minimum at the rear 
stagnation point in the Reynolds-num- 
ber range 15,000-80,000, the magnitude 
of the variation corresponding to a 
factor of 4-5; (2) the average heat- 
transfer coefficient for a tube in the 
interior of the bank varies as the 0.52 
power of the velocity for nonwetted 
tubes and 0.66 for wetted tubes; (3) 
for tubes located in the interior of the 
bank, wetted tubes give heat-transfer 
coefficients considerably greater than 
those for unwetted tubes, e.g., at a Reyn- 
olds number of 5 X 10‘ they are 35 per 


cent greater. For a tube located in the 


front row, the difference was found to 
be much greater, the corresponding figure 
being 65 per cent; (4) the lower coef- 
ficients obtained in the front row of the 
tube bank compared to those in the 
interior, for the nonwetted tubes, is in 
general agreement with results obtained 
with ordinary fluids; and (5) tubes 
located at the side walls give coefficients 
about 20 per cent below those for tubes 
located in the interior of the tube bank. 


Apparatus for Measuring the Thermal 
Conductivity of Liquids at Elevated 
Temperatures: Thermal Conductivity 
of Fused NaOH to 600 C, by C. F. Lucks 
and H. W. Deem, Battelle Memorial Institute, 
Columbus, Ohio. 1956 ASME Semi-Annual 
Meeting paper No. 56—SA-3 1 (multilitho- 
pam available to April 1, 1957). 


Tuermat conductivities of liquids at 
clevated temperatures are measured 
using the steady-heat-flow method. Heat 
introduced into the specimen flows down- 
ward through a series-connected, Armco- 
iron heat-flow meter into a water-cooled 
sink. The quantity of heat flowing at 
steady-heat-flow condition is measured 
from temperature gradients in the heat- 
flow meter. Guard cylinders, auxiliary 
heat controls, and insulation minimize 


lateral heat flow. A hydrogen atmos- 
phere protects the specimen. 

The method used for determining ther- 
mal conductivities gives true values for 
the liquid itself, eliminating the effect 
of liquid-solid interfaces and other fixed 
thermal resistances. Two or more heat- 
flow equilibria conditions are obtained 
at different specimen thicknesses, but at 
the same mean specimen temperature. 
Specimen thickness for each equilib- 
rium is plotted against the product of 
the temperature drop across the specimen 
and its area, divided by the heat flow 

The thermal conductivity is the re- 
ciprocal of the slope of a line drawn 
through these points. The method is 
equally applicable to liquids having 
high and low thermal conductivities. 
The measured values of the thermal con- 
ductivity of fused sodium hydroxide are 
found to vary linearly with temperature, 
and at 400 and 600 C are 0.0022 and 0.0026 
cal per sec per sq cm per deg C cm, re- 
spectively. 


Gas Turbine Power 


The J69 Engine—Two Applications of a 

Small Turbojet, by Donald J. Todd, Con- 
tinental Aviation & Engineering Corpora- 
tion, Detroit, Mich. 1956 ASME ni. 
Annual Meeting aper No. 56—SA-62 
on f. available to April 1, 
1957) 


Tus paper discusses the comparison of 
requirements of small turbojet engines 
for target drone and trainer aircraft. 
The development of small turbojet 
engines (thrust range from approximately 
1000 to 2500 Ib) for trainer, target drone, 
and missile applications has received 
considerable emphasis in the past few 
years. The small turbojet engines pres- 
ently installed in operational aircraft are 
in the low-thrust range. This paper dis- 
cusses the engine requirements, per- 
formance-development procedures, and 
the features of the J69 turbojet engines 
that are installed in a number of the 
presently operational aircraft utilizing 
small turbojet engines. The installa- 
tions of the J69 turbojet engines in the 
T-37 twin-engine jet trainer and the O-2A 
target drone are reviewed. The author 
feels this presents an insight into the 
major requirements of small turbojet 
engines for man-carrying and pilotless 
aircraft. 

The T-37 jet trainer is powered by two 
J69-T-9 turbojet engines, each rated at 
920-lb thrust. The T-37, as a trainer 
aircraft, has been designed to operate 
efficiently over a wide range of flight 
plans and operational conditions es- 
tablished by the military services for 
primary-phase flight training. 
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Artist’s drawing of cross section of the J69-T-9 920-Ilb-thrust turbojet engine 


The Q-2A target drone presented in this 
paper, is powered by a single J69-T- 
19A turbojet engine rated at 1000-lb 
thrust. It has been designed for a 
specific mission and is normally launched 
from a mother aircraft at altitudes of 
15,000 to 20,000 ft. 

In comparing the requirements of the 
J69-T-9 and the J69-T-19A turbojet en- 
gines for the T-37 jet trainer and the 
Q-2A target drone, respectively, the dis- 
cussion is divided into the following 
categories: (1) Engine life and relia- 
bility, (2) engine operating range, (3) 
starting and fuel-control systems, (4) 
requirements for the aircraft systems. 

The author discusses the performance- 
evaluation procedures and the H69 turbo- 
jet-engine features at length. Finally 
the performance achievements are pre- 
sented for both engines. 

The average performance of the 
J69-T-9 turbojet engines at maximum 
engine speed of 22,700 rpm shows a net 
thrust of 935 lb at an exhaust gas tem- 
perature of 1210 F and a specific fuel con- 
sumption of 1.12 lb of fuel per hour per 
pound of thrust. A margin of approxi- 
mately three per cent exists for the aver- 
age engine over the specification require- 
ment. 

The average performance of the J69- 
T-19A turbojet engines at maximum 
engine speed of 21,250 rpm shows a net 
thrust of 1050 Ib at an exhaust gas 
temperature of 1280 F and a specific fuel 
consumption of 1.175 lb of fuel per hour 
per pound of thrust. This shows a mar- 
gin of approximately ten per cent for the 
average engine over the specification re- 
quirement. 


Some Aspects of Rotating Stall in Single- 
Stage Compressors, by M. C. Huppert 
and Miss Eleanor L. Costilow, NACA Lewis 
Flight Propulsion Laboratory, Cleveland, 
Ohio. 1956 ASME Semi-Annual Mecting 
paper No. 56—SA-57 (multilithographed; 
available to April 1, 1957). 


SINGLE-BLADE-ROW frotating-stall the- 
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ories are reviewed in this paper and the 
absolute stall-propagation rates com- 
pared with single-blade-row data. The 
rotating-stall characteristics of a variety 
of high hub tip-radius ratio single-stage 
multiblade-row configurations are pre- 
sented. The data indicate that the ab- 
solute stall-propagation rate is inde- 
pendent of guide-vane turning and is re- 
duced appreciably by a stator-row addi- 
tion to a particular guide vane-rotor com- 
bination. Tests indicate the initiation 
of rotating stall in a multiblade-row 
system is dependent upon the over-all 
system characteristics of the blade-row 
configuration as well as the individual] 
blade-row characteristics. A flow-stabil- 
ity criterion obtained from one of the 
theoretical analyses of rotating stall in- 
dicate that rotating stall will occur when 
the static pressure rise of a stage reaches a 
maximum. This criterion is in sub- 
stantial agreement with single-stage data 
presented. 


Applications of an Enthalpy-Fuel/Air- 
Ratio Diagram to ‘First Law’’ Com- 
bustion Problems, by H. N. Powell, The 
General Electric Company, Cincinnati, 
Ohio. 1956 ASME Semi-Annual Meeting 
paper No. 56—SA-68 (multilithographed ; 
available to April 1, 1957). 


Tuis paper develops and illustrates a 
particularly convenient and _ general 
method of dealing with several common 
combustion problems which involve only 
applications of the first law of thermo- 
dynamics. Particular consideration is 
given to treating the fuel/air ratio on a 
continuous rather than incremental basis 
since in actual applications it is usually 
the most important independent variable, 
the combustion temperature and other 
variables being dependent quantities. 

An “‘absolute’’ enthalpy is defined 
which has the advantage that the en- 
thalpy of different systems are similar and 
compatible quantities regardless of dif- 
ferences in state or chemical composition. 
However, the use of absolute enthalpies 


involves no essentially new discoveries 
or generalizations; it is primarily a 
‘‘bookkeeping’’ device which simplifies 
the solution of many commonly en- 
countered combustion problems and 
which rests on classical thermodynamic 
concepts. 

An enthalpy-fuel/air-ratio diagram 
for equilibrium-state combustion gases is 
formulated using absolute enthalpies. 
On this diagram, virtually all processes 
which involve combustion and combus- 
tion-product gases—and which are en- 
tirely within the scope of the first law of 
thermodynamics—can be represented by 
straight lines. Such a diagram there- 
fore provides a very rapid and flexible 
method of solving many frequently oc- 
curring combustion problems. 

Procedures for handling the following 
typical problems are developed: deter- 
mination of adiabatic flame temperatures, 
theoretical heat releases, combustion effi 
ciencies (from experimental temperature 
measurements), and the adiabatic mixing 
of two streams. 


Problems Encountered in the Transla- 
tion of Compressor Performance From 
One Gas to Another, by M. J. Hartmann 
and W. W. Wilcox, NACA Lewis Flight 
Propulsion Laboratory, Cleveland, Ohio. 
1956 ASME Semi-Annual Meeting paper No. 
56—SA-61 (multilithographed; che pub- 
lished in Trans. ASME; available to April 1, 
1957). 

In THis paper the methods of trans- 
lating compressor performance from gas 
to gas are discussed. Some examples are 
given using air as design gas and Freon-12 
as the test medium. Limitations of the 
system are discussed. The experimental 
methods and the equipment used in a 
compressor test rig using Freon-12 as a 
test medium are given. In addition, the 
problems encountered are discussed as 
they may affect the practicability of using 
Freon-12 or other gases as a test medium. 

A flow sheet of Freon testing of a 
compressor rotor is shown. The test 
loop is closed. The design is such that a 
minimum volume of high-pressure test 
medium is maintained between the com- 
pressor rotor and the throttle valve 
(thus the quantity of Freon in the test 
loop is kept small). The remainder of 
the test loop was maintained near at- 
mospheric pressure. The pressure level 
in the entrance tank was maintained 
near atmospheric pressure by the quan- 
tity of gas in the test loop. 

To operate the test loop at 97 per cent 
(by weight) pure Freon it was necessary 
to use a purification cycle. Gas mixture 
was drawn off to the Freon compressor 
after which it was condensed and the 
noncondensables (mostly entwined air 
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Compressor performance map showing approximate conversion from air to Freon-12 


and vapors) were dumped to the at- 
mosphere. Freon liquid was supplied to 
the test loop. The purification cycle 
also was used to control the quantity of 
fluid in the test loop in the following 
manner: (1) An expansion-type valve 
was set to expand the incoming liquid to 
a gas. (2) An automatic throttling 
valve, sensitive to the inlet-tank pressure, 
controlled the quantity of fluid being 
taken out of the test ring into the purifi- 
cation cycle. The expansion valve could 
be adjusted to keep the flow quantity 
within the control range of the valve in 
the suction line. 

From this example some implications 
are drawn concerning the problems of 
testing with gases other than air which 
have been blended to obtain special 
values of specific heat ratios. A puri- 
fication system seems necessary to charge 
the system and maintain the necessary 
concentration and control as well as 
to salvage the gas mixtures at the end of a 
test run. The present concept of a puri- 
fication cycle is to separate the gases and 
remix them in their proper proportions 
Some gases may be considerably more 
difficult to separate than the Freon from 
the leakage air encountered in this test 
loop. It is to know with 
considerable accuracy that the gas in the 
test loop is of the proper mixture. Thus 
a good method of analyzing these gas 
mixtures must be worked out. Chemi- 
cal-absorption or density-balance meth- 
ods appear too time consuming and 
tedious. It should not be necessary to 


necessary 


1058 


operate a compressor test facility for 
extended periods while the test gas is 
analyzed and corrected. 

Thus there are some problems involved 
which indicate that testing in such gas 
mixtures would require considerable de- 
velopment, time, and money. The use 
of special gas mixtures for testing com- 
pressors under certain circumstances is 
indicated as economical over a very 
long period, but not as a ‘‘quick fix’’ for 
extending test facilities. 





cas 





STATOR BLADE 


COOLING AIR 
{A) CONVECTION COOLING 











(B) FILM COOLING 


BOUNDARY LAYER~-4q | | 


(C) TRANSPIRATION COOLING 


Research on Application of Cooling to 
Gas Turbines, by J. B. Esgar, J. N. B 
Livingood, and R. O. Hickel, NACA Lewis 
Flight Propulsion Laboratory, Cleveland 11, 
Ohio. 1956 ASME Semi-Annual Meeting 
paper No. 56—SA-54 multilitho- 
graphed); to be published in Trans. ASME; 
available to April 1, 1957 


Tue use of turbine cooling in gas- 
turbine engines can offer many perform- 
ance benefits but, at the same time, it 
may result in added complication to the 
engine. The advantages that turbine 
cooling can offer to the engine designer 
and the results of some of the research 
that has been expended on the cooling of 
gas-turbine engines are discussed in this 
paper. Also an evaluation of several 
means of turbine cooling is presented to 
show how the turbine can be made to 
withstand the conditions of high turbine 
inlet temperatures or high stresses for 
both turbojet and turboprop engines 
The most promising methods of air cool- 
ing and liquid cooling are discussed. 

In conclusion, the authors state that 
several benefits can be obtained through 
the use of cooling tor some types ot oper 


ation: 


1 The use of cooling to permit higher 
turbine-inlet temperatures for turboprop 
and afterburning turbojet engines ap- 
pears promising because the power is in- 
creased without sacrificing specific fuel 
consumption. For the afterburning tur- 
bojet cugine, the specific fuel consump- 
tion improves as turbine-inlet tempera- 
ture is increased. 

2 For nonafterburning turbojet en- 
gines to be used in aircraft at flight con- 
ditions where specific engine weight and 


COOLANT FLOW. 











g 


ROTOR BLADE 


OO 














4 


(D) SPRAY COOLING 


al 


' | 
| 





Ht 
: AN 


(E) NATURAL CONVECTION COOLING 




















Examples of several types of cooling methods for aircraft gas-turbine blades 
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specific fuel consumption are both criti- 
cal, such as prolonged flight at very high 
altitudes or very high flight speeds, the 
use of cooling to permit high-tempera- 
ture Operation appears beneficial. From 
an over-all-performance point of view, 
cooling to permit high gas temperatures 
probably should not be used in nonafter- 
burning turbojet 
flight speeds. 

3 The thrust specific engine weight 
can be decreased by increasing the mass- 


engines at subsonic 


flow capacity of an engine of a given size 
and weight. This in turn can result in 
improved aircraft performance. Tur- 
bine cooling makes the increase in flow 
capacity possible by permitting higher 
turbine stresses and longer turbine 
blades 

4 Cooling offers the potential of in- 
creasing engine life and reliability of all 
types of gas-turbine engines by cooling 
the turbine parts enough so that a sub- 
stantial factor of safety can be built into 
the turbine design. 

5 Much fundamental 
information that is applicable to cooled 
turbines has been accumulated so that 
cooled-engine performance can be cal- 
culated. 

6 Liquid cooling also appears prom- 
ising for some turbine applications, but 
experience and information are 
available for liquid-cooled engine design 
than for air cooling 


heat-transfer 
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Facilities and Instrumentation for Com- 
pressor and Turbine Research at the 
NACA Lewis Flight Propulsion Lab- 
oratory, by A. A. Medeiros, and C. C 
Conger, NACA Lewis Flight Propulsion 
Laboratory, Cleveland, Ohio. 1956 ASME 
Semi-Annual Meeting Paper No. 56—SA- 
65 (multilithographed; available to April 
1, 1957 


Tus paper describes the research facili- 
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tics and equipment available for com- 
pressor and turbine research at the NACA 
Lewis Flight Propulsion Laboratory. 
The air supply and exhaust facilities, 
the component drive equipment, and the 
flexibility of use of these facilities are 
described. The various types of com- 
pressor and turbine research equipment 
made possible by these facilities are dis- 
cussed, and the particular range of ap- 
plication of each type is noted. Some of 
the instrument requirements of the partic- 
ular research equipment are pointed out, 
and a system of automatic data taking and 
mechanical reduction in use at the NACA 
1S presented 


Fuels 


Design Criteria for Municipal Inciner- 
ators—The Customer’s View, by Abra- 
ham Michaels, City of Philadelphia, Phila- 
delphia, Pa. 1956 Semi-Annual Meeting 
paper No. 56—SA-60 (multilithographed ; 
available to April 1, 1957) 


THis paper contains a description of 
municipal refuse, a brief history of refuse 
disposal methods, past and present, and 
a discussion of factors 
design of an incinerator, including ref- 
use-collection practices, municipal regu- 
lations, salvage and utilization of waste 
heat. A description of various types of 
incinerator layouts, furnaces, fly-ash 
removal and residue-removal 
systems is included, with some figures 
indicating construction and operating 
costs. The paper concludes with a state- 
ment of what the customer expects of 
the consulting engineer and what he 
hopes industry will do to improve in- 
cineration methods 

The author declares that there are 
very few consulting engineers who have 
incinerator-design 
to turn in a good job in 


governing the 


systems : 


sufficient experience 


the area of 


central control room of the NACA Lewis Flight Propulsion Laboratory 


municipal incineration. He urges me 
chanical engineers to explore this 
field thoroughly, so that they might be 
in a better position to aid municipalities 
in the solution of disposal problems. 

The paper points out that the demand 
for incinerators is expanding rapidly, 
and that basically design problems in 
incinerator construction are similar to 
those in power-plant design, a field that 
receives concentrated mechanical engi 
neering attention. 

Under factors governing incinerator 
design criteria, first one must know the 
quantity of material to be disposed of 
The American Public Works Association, 
through its Committee of Refuse Dis 
posal, is currently starting a nationwide 
survey to determine an average, which 
will consider variables such as season, 
location, and community standard of 
living. 

Next the refuse-collection practice of 
the municipality must be known, since 
this will determine the types of material, 
specific weights, moisture content, and 
preparation of organic, combustible, and 
noncombustible materials to be handled. 
Another consideration is the plant site 
and its location both with respect to the 
center of collection and to residential 
areas which may affect the design of the 
plant with respect to collection prac- 
tices and control of air pollution. Still 
another fact to be considered is the de- 
gree of mechanization and automatic con- 
trol desired by the municipality. 

The author described several current 
installations. 


Rubber and Plastics 


Properties and Applications of Silicone 
Rubber, by S. A. Bradley, Jr., Silastic De- 
velopment, Dow Corning Corporation, Mid- 
land, Mich. 1956 ASME Semi-Annual 
Mecting 23 sg No. 56—SA-53 (multi- 
lithographed; available to April 1, 1957 


Tue properties of silicone rubber are 
discussed in this paper, and compared 
to those of organic rubber, particularly 
at high and low temperatures. 

Since silicone rubber was first intro- 
duced some 12 years ago, it has advanced 
from a very weak material with limited 
applications to what is now a widely 
used engineering tool. Silicone rubbers 
are commercially produced that operate 
at 600 F, 300 degrees above most organic 
rubbers. There are others that are not 
frozen at temperatures as low as —170 F. 

The properties of silicone rubber are 
functions of the basic silicone polymer 
used in its manufacture. Its basic chain 
is made of many repetitions of silicon and 
oxygen. The inertness of sand, the 
commonest form of this chemical group- 
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ing, is well known, and it is this same 
inertness that gives silicone rubber its 
unique properties. 

The rubber’s physiological inertness, 
dielectric properties, and resistance to 
various chemicals and oils have led to 
practical applications which were at one 
time considered impossible. 

A typical application is in tires for 
jet-plane landing gear, an upper-tem- 
perature use not suitable for present or- 
ganic rubbers 

Baby bottle nipples made of silicone 
rubber have found favor in hospitals 
and homes because of their resistance to 
sterilizing temperatures. Silicone-rubber 
nipples have been reported to have lasted 
15 times as long as ordinary nipples in 
routine hospital use. 

Silicone rubber as insulation for the 
stator windings of large motors and 
generators is a new concept in the elec- 
trical industry. It has proven valuable 
for its dielectric properties and also be- 
cause of its increased thermal stability 
and moisture resistance. The rubber not 
only makes an excellent high-temperature 
insulation, but because silicone rubber 
when burned leaves only SiO2, a non- 
conducting ash, wire coated with it does 
not short out when the insulation is 
burned. 

The ability to remain flexible at very 
low temperatures has enabled silicone 
rubber to be used in many places where 
rubbery seals are needed on today’s high- 
flying aircrafe. 

Silicone rubber is unaffected by weath- 
ering or ozone action. It can be subjected 
to intensely high ozone concentrations 
for long periods and show no demonstra- 
ble change in properties. Its resistance 
to chemicals and oil varies with the 
particular material being tested. It has 
a good resistance to weak or coo! solu- 
tions of concentrated acids and alkalis. 
In aromatic solvents and in chlorinated 
solvents, silicone rubber swells badly, 
although upon evaporation of the sol- 
vent it returns to its original condition 
undamaged. It is little affected by the 
high-aniline-point oils. Therefore, it 
has been used very widely in the diesel- 
electric field as O-rings operating against 
hot lubricating oils. 

A pure silicone rubber, after vulcaniza- 
tion and cure, is very inert physiologi- 
cally. This has led to medical investiga- 
tions as to its suitability inside the 
human body. Recently, artificial heart 
valves have been made from silicone 
rubber, and research is being done on 
artificial blood vessels, bile ducts and 
other subdermal prosthetic devices 

Very few materials will stick to the 
silicone rubber. Use of this property 
has been made in such items as rollers 
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for heat-sealing plastic films, and con- 
veyer belts for sticky materials such as 
glues and foods. 

New developments now in the de- 
velopment and research laboratories 
promise even more widespread applica- 
tion in the future. 


Safety 


Factors in Exhaust Ventilation System 
Design for the Safety Engineer, by 
K. M. Morse, U. S. Steel Corp., Pittsburgh, 
Pa. 1956 ASME Semi-Annual Meetin 
paper No. 56--SA-64 Guuileilichograghed 
available to April 1, 1957). 


CONTAMINANT-CONTROL ventilation as 
represented by local exhaust ventilation 
is discussed in this paper. The basic 
purpose of contaminant ventilation is 
the maintenance of health and comfort. 
This is a responsibility of the industrial- 
hygiene profession and actually has been 
largely a development of this profes- 
sion. Since the industrial-hygiene engi- 
neer and the safety engineer have com- 
mon objectives—the health and welfare 
of industrial workers—it is felt the two 
professions should work in close co- 
operation. To this end, the safety engi- 
neer should have a basic understanding 
of contaminant-control ventilation. The 
general subject of exhaust-ventilation 
systems is discussed by the author from 
this viewpoint. 

Certain basic principles are involved 
in ventilation design as in any phase of 
engineering design: 

1 Pressures. The motion of air de- 
velops a pressure termed ‘“‘velocity pres- 
sure."’ Air confined within a duct, 
whether or not in motion, also creates a 
pressure termed ‘static pressure."’ 
“Total pressure’’ is the algebraic sum 
of the velocity and static pressures 
which is expressed in inches water gage. 
The practical significance of these pres- 
sures is that their values must be deter- 
mined to evaluate the characteristics 
and performance of a ventilation sys- 
tem, or in selecting a dust collector, fan, 
or motor. 

2 Air Flow. The velocity of air 
passing through the hood face is termed 
“face velocity’’ while that required at 
the point of contaminant generation, 
at a specific distance in front of the hood, 
is termed ‘‘capture or control velocity.” 
Exhaust-volume requirements as well as 
resistance charts are based upon air at 68 
F and a barometric pressure of 29.92 in. 
mercury. When temperatures exceed 
100 F or elevations exceed 1500 ft, cor- 
rections are necessary. 

3 Flanging. The use of flanges can 
reduce air requirements by as much as 25 


per cent by drawing air only from in front 
of the hood. 

4 Power. It is necessary to maintain 
a pressure differential between the inlet 
and outlet of a ventilation system in 
order to create and maintain a flow of 
air through the system. This is gener- 
ally done in a local exhaust system by 
the use of a fan and motor. 

5 Hood. The function of the hood is 
to create a flow of air past the source of 
contamination and into the hood, suf- 
ficient to remove the major quantity 
of the contaminant. The shape of the 
hood, its size, location, and air volume 
are the important design factors. 

6 Duct Design. Duct design is based 
upon sizing the duct for the required 
conveying velocity after establishing the 
required air flow through each hood, 
and the development of minimum pres- 
sure losses due to friction, elbows, tran- 
sitions and branch entrances in the main. 

7 Air Cleaner. Air cleaners remove 
contaminants from the air. They may 
be classed into two types; namely, air 
filters and dust collectors. The need for 
this provision is based upon good engi- 
neering standards and the complica- 
tions which may arise from discharging 
heavily contaminated air into the out- 
side air. 

8 Make-Up Air. Air must be replaced 
in any building from which air is ex- 
hausted, regardless of the method by 
which the air is removed. 

9 Fan. The fan and motor combina- 
tion is the final element in a ventilation 
system for contaminant control. Fans 
may be grouped into two general cate- 
gories; namely, centrifugal and axial 
flow. The selection of the fan is based 
upon handling the required air volume 
at the fan static pressure with minimum 
horsepower. 

The effectiveness of exhaust-ventila- 
tion systems can best be insured by the 
development of an adequate maintenance 
and testing schedule. Such systems are 
often costly to install and replace and 
the mere operation of the fan does not 
insure adequate system performance 


Machine Design 


Viscous Damper Design Refinements for 
Servo-Mechanisms, by E. J. Hayes, Me- 
chanics in Control ane Applied Mechan- 


ics Laboratory, Silver prings, Maryland. 

1956 ASME Semi-Annual Meeting paper No. 

56—SA-40 (multilithographed; availabie 

to April 1, 1957). 

Some of the parameters that limit the 
linearity of the liquid viscous dampers 
are investigated in this paper, and criteria 
for the design of dampers are determined; 
such as sealing, adjustment of damping, 
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maximum viscositics, and minimum 
clearance. 

Formulas describing damping coefhi- 
cient as a function of geometry and vis- 
cosity are derived analytically for a 
cylindrical-type damper and empirically 
for a disk-type damper. 

A machine has been built for the pur- 
pose of testing rotary viscous dampers at 
distinct steps of angular velocities, and 
for the purpose of obtaining the damping 
sinusoidally by the logarithmic decre- 
ment method. A gravity method has 
also been built and used for a large num- 
ber of tests, and its description is con- 
tained in the paper. Finally, three dif- 
ferent types of dampers have been de- 
signed, built, and tested; namely, disk, 
multiple-disk, and cylindrical. These 
are discussed 


The New American Standard for Surface 
Roughness, Waviness, and Lay, ASA 
B46.1-1955, by D. V. Kelly, AC Spark 
Plug Div., General Motors Corp., Milwau- 
kee, Wisconsin. 1956 ASME Semi-Annual 
Meeting paper No. 56—SA-48 (multi- 
cheasaetals oveltebhe to April 1, 1957). 


Tuis paper discusses the new Standard 
for Surface Roughness, Waviness, and 
Lay, ASA B46.1-1955, which has been 
approved by the American Standards 
Association. The instrument specifica- 
tions are discussed in detail since they 


have appeared in a standard for the first 


time. Classification and designation of 
surface characteristics are covered briefly. 

The inclusion of instrument specifica- 
tions in the new American Standard for 
Surface Roughness, Waviness, and Lay is 
an attempt to provide a uniformity of 
performance among instruments regard- 
less of manufacture 

The only instrument in widespread use 
today is the tracer type. Illustrations of 
the velocity-type tracer are provided, and 
also of a tracer instrument in which the 
vertical motion of the stylus is transferred 
through a liquid-filled viscous-shear 
coupling to the projecting pin of a mov- 
able-anode vacuum tube. 

The entire instrument is broken down 
into two basic areas, and limiting values 
are assigned to each area: (1) that part 
of the instrument which determines what 
surface information is included in the in- 
strument reading and what informa- 
tion is excluded, and (2) that part of the 
instrument which handles the admitted 
information and displays the resultant 
measurement. 

The standard further includes the 
classification and designation of surface 
characteristics, instrument specifications, 
and specifications for both precision refer- 
ence and comparison specimens 


Novemser, 1956 


ASME Trancaetions 


for October, 1956 


Tue October, 1956, issue of the Transactions 
of the ASME (available at $1 per copy to 
ASME members; $1.50 to nonmembers) con- 
tains the following: 


Technical Papers 


An Investigation of Cemented Tungsten 
Carbide as Bearing Material; Progress Report 
No. 2, by J. S. Kozacka, H. A. Erickson, H. W. 
Highriter, and A. F. Gabriel. (54—F-3) 
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inputs to others. Hence, a unified sys- 


Computers and Production torr 

4 : 1 tems approach for the business is desira- 
Engineering ble—even to the design of the form of 
input-output for problems, relative tim- 
ing of solution of problems, and so on. 

2 Often, two or more functional com- 
ponents of the business will make use of 
acomputing system. In these situations, 
it will be necessary to make certain 
fundamental decisions: 


Comment by M. E. Salveson’ 


Tue author has given a substantive 
review! of many of the recent production 
problems which have been solved by the 
application of large-scale computers 

The new large-scale computer is a 
powerful tool, but like all tools its role 


. a) What services will be offered as 
and relationship must be understood 


before it can make its maximum con- 
tribution. 
In order to discern the role of the com- 


part of the computing service? 

6b) Who will own or have jurisdic- 
tion over the computer and what will be 
the nature of that jurisdiction? 


efficiently can be offered by a 
computing center. However, even in 
this instance, it is often efficient to have 
business-procedures analysts do their own 
coding and programming. Of course, 
the computing equipment and operating 
in the computing 


which 


personnel should be 
center. 

The answer to the second question is 
affected by which of these processes are 
assigned to the computing center. If 
only the computer and its operating 
personnel are included in the computing 
center, then it is necessary to assure that 
the functional component to which it is 





assigned will schedule its use so as to 
give all needing to use the computer 
reasonable access to it. If for some rea- 
son more of the processes are assigned to 
the computing center to provide their 
corresponding services, then we should 
examine the situation more carefully, 
because the organizational component 


puter, let us examine the role of comput- 
ing. The chain of processes in which In a 
computing takes place is shown in Fig. 1 related 


these two questions are 
will 


sense, 
However, initially, we 


inniytic 
oidon> 


Problem Numerical Code & 
Probion \/,(Sunertca1), (cone nan) ?(Compute)>(Solution) 


Problem 


(Theorizing) ee 


Fig. 1 


The essertial point to make is that this 
is a chain, and the familiar aphorism, 
‘A chain is no stronger than its weakest 
link,’* holds also in this case. Thus one 
should ask when considering a computer, 
are our methods of theorizing, problem 
formulation, and problem analysis as 
modern as our computer? 

The author refers frequently to 
““management’’ problems, which are 
closely associated with production engi- 
In practical business contexts, 
take an even 

looks simul- 
This 


neering 
it often is necessary to 
broader view—one which 
taneously at the whole business. 
is necessary for at least two reasons: 
1 The business is a unit, not a loose 
federation, and its efficiency is the 
function to be maximized not just the 
efficiency of production, marketing, 
accounting, or other element 
Hence, in considering the whole class of 
applicable problems, one should recog- 
nize that outputs of some problems are 


some 


1 “Electronic Computers Solving Production- 
Engineering Problems,’’ by C. R. De Carlo, 
Mecuanicat ENGIngerInc, vol. 78, May, 
1956, pp. 416-418 

* General Electric Company, 
N.Y. Mem. ASME 


New York, 
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Demonstrating the chain of processes which take place in computing 


treat them somewhat separately. With 
respect to the chain of processes (Fig. 1), 
the first two clearly are oriented toward 
the functions with which they are associ- 
ated and, hence, should not be affiliated 
with the computer group as services 
offered by it. Problem or mathematical 
analysis is oriented less toward the 
function from which the problem origi- 
nates, and less toward the computing 
function, but more toward the relevant 
field such as mathematics 
and/or statistics. Since, at this stage, 
the decision is made to solve the problems 
analytically or numerically with the com- 
puter, objectivity in deciding to use the 
computer requires that this service not be 
offered as part of the computing service 
The fourth, numerical analysis, is more 
oriented toward the suitability of various 
numerical methods and the abilities of 
computers, particularly those available 
in the business. Since familiarity with 
the computer is desired, there is a good 
case for locating this service in the com- 
puting center, especially if the work 
load from any one function is not heavy 
enough to sustain a competent, numeri- 
cal analyst full time. 

Coding and programming are services 


of analysis, 


to which the computer is assigned then 
could have a larger effect upon the con- 
cepts, purposes, and policies for using the 
computer. In this case, we should seek 
answers to Certain questions to guide our 
decision, such as: 


1 What are the objectives of the com- 
puting center in relation to the whole of 
the business? 

2 What skills, training, 
edge are necessary to supervise and carry 
out the work of the center? 

3 What is the way of combining these 
skills and work processes into homo- 
geneous, compatible positions? 

4 What is the way of relating these 
positions to others in the business so as 
to give manageable packages and maxi- 
mum attainment of the objectives of the 


and knowl- 


whole? 


Tabulating equipment, which some 
view as the antecedent of large com- 
puters, traditionally has been assigned to 
accounting, although many businesses 
have found, through seeking answers to 
these questions, that additional installa 
tions were needed in manufacturing and 
engineering. Because of the cost of large 
computers, unnecessary duplication of 
equipment no longer may be economical. 
Hence, a logical answer must be found. 
These questions then give rise to basic 
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questions, such as, ‘‘Is this work more like 
science than accounting?’’ ‘‘Who could 
supervise and guide it best, an accountant 
or a scientist?’’ ‘‘Does accounting have 
more to offer science, or science more to 
“Is the computing 
service for the whole or for a compo- 
nent? 

In conclusion then, we have returned 
to our original point—that in looking 
at computers, we must recognize them 
as part of a whole, and that it is the 
objectives of the whole which should be 
uppermost in our minds in making these 
decisions on when, where, and how to 


offer accounting?”’ 


use a computer 


Comment by P. D. Wickersham® 


Tue author has presented an interesting 
and comprehensive survey of the appli- 
cation of computers to production- 
management problems. Although the 
application of large-scale computers to 
problems within this category has lagged 
behind their application to such problems 
as billing, accounting, and the solution 
of complex engineering-research problems 
it may well be that this use of computer 
facilities will find equal or possibly 
greater rewards in the saving of cost and 
manpower 

Many of the problems which the 
author gives as examples have been dis- 
cussed frequently within the realm of 
“operations research."’ It is interesting 
to note the comment regarding the appli- 
cation of stochastic methods to produc- 
tivity Measurements in the use of linear 
programming. The use of statistics in 
both engineering and management, al- 
though not new in any sense, is becom- 
ing more and more widespread in its 
application. The large amount of data 
necessary for establishing these methods 
makes the use of computers having 
large volume capacity almost essential. 

A certain amount of discussion in the 
paper is devoted to the applicability of 
dynamic analysis to problems which 
heretofore have been considered basically 
static. The introduction of the concepts 
of servomechanisms theory into the typi- 
cal management problem is certainly an 
attempt to apply a powerful tool to the 
solution of what is essentially a dynamics 
problem. We wonder whether in the 
handling of problems such as these, and 
those similar to the example given by the 
author of the design of a fractionating 
and refining system, the application of the 
differential-analyzer type of analog com- 
puter would not find a direct and suitable 


3 Head, Instrumentation Section, American- 
Standard Atomic Energy Division, Redwood 
City, Calif. 
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application. The process of optimizing 
parameters in a dynamic system is often 
best handled by analog computers. 


The Professional Engineer 


Comment by Waldemar S. Nelson‘ 


Tue author has broached a difficult 
subject® and one affecting directly the 
well-being of professional engineers, 
their clients, and the profession itself 
He is to be commended for making a 
direct and honest approach to the prob- 
lem 

It can be argued that whereas the cost 
of living has increased tremendously over 
the past 25 years, so has the cost of con- 
struction. A building erected for $100,- 
000 in 1930 would cost $225,000 to build 
today. If engineer's deter- 
mined as a percentage of the construction 
cost, then the engineer's gross income 
should have increased accordingly. 

But gross income does not give the 
entire picture. The cost of performing 
engineering work has increased in other 
ways beyond the direct increase in 
employees’ salaries. Social Security and 
Unemployment Insurance taxes, Com- 
pensation Insurance, paid holidays, paid 
vacations, group insurance and hospital- 
ization fees all create costs so that the 
total additional payroll burden from 
these sources may be 20 per cent or more 
of the net payroll. 

We do not begrudge these additional 
costs; on the contrary the engineer and 
his profession are benefited when he can 
work on a respectable salary basis as a 
respected professional rather than as a 
piece-rate designer in the ‘‘engineering 
sweat shops"’ of the ‘twenties, but the 
development of a more professional 
approach and a better economic position 
for the engineer has increased the cost 
as well as the quality of engineering 
work. 

Additional Services Required. An ad- 
ditional increase in the cost of engi- 
neering arises because the engineer is 
called on to furnish additional services 
to the client not formerly required 
Today’s complex industrial projects and 
buildings, as well as civil and military 
works require more detailed drawings, 
more exact specifications than those of 
yesterday; and it is a rare job that does 
not require the engineer to supervise 
some special analysis, soil investigation, 
metallurgical examination, radiographic 


fees are 


‘Consulting Engineer, New Orleans, La. 
Mem. ASME. 

5 ‘*What Price the Professional Engineer?”’ 
by James M. Todd, Mecuanicat ENGINgER- 
ING, June, 1956, vol. 78, pp. 515-516. 


inspection or weldment testing. Such 
service consumes the engineer's time, 
energy, and money and increases the cost 
of engineering. 

The practice of competitive bidding for 
professional engineering work is repug- 
nant to the concept of a profession. The 
award of engineering work on the basis of 
the lowest price bid is not to the best 
interest of the client, the owner, or the 
public. We believe these practices arise 
from ignorance on the part of the client 
as to what he is procuring when he 
engages an engineer, and failure on the 
part of engineers to explain properly their 
services to the public at large and to the 
clients in particular. 

Correcting the Situation. 
the problem probably lies in a twofold 
approach; (1) educating the public and 
the clients as to the engineer's function 
and, (2) policing the practice of engineer- 
ing from within the profession. The 
author's suggestion of a uniform and 
simplified schedule of fees is an excellent 
start on both of these approaches. A 
fee schedule to be enforceable must be 
workable and, as he points out, most of 
the published fee schedules today are too 
vague and too flexible to be usable by the 
profession in eliminating irresponsible 
practice. They are also too complicated 
to permit general dissemination to the 
public and to those clients who fre- 
quently engage engineers. A flat mini- 
mum fee would be readily understandable 
by all partics involved and could be used 
as a standard by the profession. The 
proposed flat fee would have to be modi- 
fied to adjust for the sharp break at the 
$150,000.00 bracket, but the basic 
principle merits serious consideration 
by the professional societies involved. 


Solution of 


Author’s Closure 


Mr. Nelson rightfully emphasizes the 
fact that even though the professional 
engineer's fee—when normally based on 
a percentage of the cost of the work— 
increases with the increased costs of con- 
struction, this still does not properly 
cover all the added costs of engineering 
services. In addition to the added costs 
of fringe benefits, income taxes, and other 
details listed by Mr. Nelson, the engi- 
neering assistants, draftsmen, and other 
aides of the professional engineer, while 
professional-minded, are normal human 
beings—and on today’s level just do not 
develop the amount of work, in the same 
time period, that the ‘‘engineering sweat- 
shops’’ of the "twenties did accomplish. 
The 20 per cent payroll increase men- 
tioned by Mr. Nelson does not recognize 
today’s production abilities. 

Such ignorance on the part of clients, 
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as pointed out by Mr. Nelson, in con- 
tracting for engineering services is 
basically the fault of the engineering 
profession. We have not been successful, 
in such meager efforts as we have put 
forth in the past, in educating the engi- 
neer-employing factors of our American 
economy, on the services to be given, and 
expected from, the professional engineer 
The functions of the professional engi 
neer have been very clouded by past 
practices; and the engineering profession 
itself is not blameless in this poor under- 
standing of professional services. The 
both local and 
very hesitant to 


socicties, 


been 


engineering 
national, have 


is 


inject themselves into the matter of 
public education on fees and salaries of 
the practicing engineer. Even the 
economic-uplift effort of the National 
Society of Professional Engineers has not 
been too successful. Only the ‘‘so- 
called’’ shortage of engineers in the 
present day seems to have been serious 
enough to make both industry and pri- 
vate engineering employers wake up to the 
facts of a terribly underpaid profession. 

Policing of the practice of engineering 
will not be easy—if at the same time we 
properly wish not to be classified as a 
union or closed corporate group. It is 
difficult, even in cases of apparent fla- 


Reviews of Books 
Ad Hotes om Booke Reesived in Engineering Soeetee Library 


Environmental Control Ventilation 


PLant AND Process VentitaTion. By W. C 
L. Hemeon. The Industrial Press, New 
York, N. Y., 1955. Cloth, 53/4, X 9 in., 
tables, figs., problems, index, ix and 437 pp., 
$9 

ENGINEERING Manuva ror Controt oF IN- 
Piant ENVIRONMENT IN Founprigs. Ameri- 
can Foundrymen's Society, Des Plaines, IIl., 
1956. Cloth, 8 X 11'/¢ in., bibliography, 
glossary, indexes, appendixes, figs., tables, 


v and 145 pp., $7.75 


Reviewed by F. S. Mallette’ 


Tue troublesome problems of estimat- 
ing required air volumes and plotting the 
desirable flows are rightly emphasized by 
W.C. L. Hemeon who believes that engi- 
neers are usually too engrossed with the 
satisfactions of symmetrical duct design 
and proper fan selection when planning 
an industrial ventilation system 

The intensive practice of industrial] 
hygiene engineering in the past 30 years 
has provided comprehensive experience 
which permits the translation of design 
principles to handbook-data form. Thus, 
he points out, environmental control can 
progress from an art to a somewhat less 
than exact science in which the inexperi- 
enced engineer may find guidance in 

! Executive Secretary, ASME Committee on 


Air-Pollution Controls, New York, N. Y 
Mem. ASME. 
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tabulated information. In his book, he 
has made a considerable contribution to 
this goal 

A most useful section is devoted to the 
proper analysis of factory-ventilation 
problems—the foundation upon which 
any efficient system must be based. Yet 
this is where many designs fail because 
of misplaced assumptions 

While basing the principles set forth 
on theoretical considerations, the author 
suggests sufficient general applications 
to permit adaptation to specific problems 
In the Foundrymen’s Manual, as might 
be expected, specific problems of modern 
foundry practice and their control are 
the end result. Developed by a dis- 
tinguished Dust Control and Ventilation 
Committee of which Herbert J. Weber 
is secretary, the purposes of the Manual 
are ‘‘to provide help for smaller foundries 
lacking engineering staffs, to standardize 
good practices in all foundries, regard- 
less of size (and) to provide guides to 
making the foundry an even safer and 
better place to work.” 

The Manual contains the fundamental 
principles of earlier publications which 
began when the Safety and Hygiene Sec- 
tion of American Foundrymen’s Society 
was instituted in 1935. The codes of 
recommended good practices developed 


grant violations, to pin down the neces- 
sary facts for conviction. Most profes- 
sional men are loathe to accuse a fellow 
engineer—ain fact, our professional ethics 
would seem to prevent us from making 
any public outcry against a fellow pro- 
fessional. We just cannot legislate mor- 
als into the profession of engineering 
Possibly our only answer is the develop- 
ment of a better professional conscience 
during the student and apprentice days of 
our professional brothers 


James M. Todd.® 


6 James M. Todd & Associates, New Orleans, 
La. Past-president and Fellow ASME 


by the original Industrial Hygiene Codes 
Committee are still valuable and are 
wiscly retained, in essence, in the present 
Manual. 

Both books, which are 
dexed, will be of assistance to industrial 
engineers who are faced with problems 
for which specialists are not available 


usefully in- 


Books Reesved in Library 


By A. Giet 
Philosophical Library, Inc., New York, N. Y. 


1956, 


Asacs or NoMOGRAMS. 
225 p., 54/2 X 89/4 in., bound. $12. This 
book demonstrates, for practicing engineers, 
how nomograms may be constructed without 
highly specialized mathematical knowledge 
The subject matter is presented in five parts 
covering the relations between two variables; 
Cartesian abacs; alignment charts based on 
aralle] co-ordinates; alignment charts not 
wee on parallel co-ordinates; and relations 
between n variables. The French units of the 
original have, in some cases, been converted 
to British units, and conversion factors are 
included for numerical examples 


ASTM Sranparps on Exvectricar INsuLat- 
ING Mareriats (1956). Published annually 
by the American Society for Testing Materials, 
Philadelphia, Pa. 642 p.,6 X 87/s in., paper 
$6. A compilation of 83 standards cover- 
ing insulating shellac and varnish, ceramics 
products, fabrics and papers, mica products, 
filling and treating compounds, mineral oils, 
plastics, etc. A number of electrical tests 
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and conditioning requirements for testing 
are also included. 


Irs OrIGINS AND 
1956, 


AtMosPHERIC PoLLuTION, 
Preventions. By A. R. Meetham. 
Pergamon Press, Inc., New York, N 
302 p., 53/s X 8/2 in., bound. $11. This 
is a general approach to the subject, intended 
to provide engineers, public-health officials, 
and other interested readers with a foundation 
for more technical studies. It includes dis- 
cussion of fuels, fuel-burning appliances, and 
industrial processes as sources of pollution, 
as well as information on measurement, dis- 
tribution, effects, and remedial measures. 
This edition includes a new chapter covering 
pollution in fogs, pollution from nuclear 
reactions, and recent trends in Great Britain. 
A bibliography has also been added. 


BiscioGrapuic Survey or Corrosion 1952- 
1953. Publication No. 56-11. Published 
1956 by National Association of Corrosion 
Engineers, Houston, Texas. 382 p., 8!/2 X 
11'/, in., bound. $12.50. Summaries of 
over 3000 references*on corrosion and corro- 
sion prevention are arranged in the following 
main groups: general, testing, characteristic 
phenomena, corrosive environments, preven- 
tive measures, materials of construction, 
equipment, and industries. The references 
are indexed by subjects and by authors. An 
appendix has been included to aid the user in 
locating and obtaining copies of foreign or 
domestic journals or articles. 


BistioGraPHy OF HarpNgEss AND HarDNESS 
Tzst1nG From 1937 To 1955. Published 1955- 
1956 by the Industrial Diamond Information 
Bureau, London. 118 p., 73/3 X 93/4 in., paper. 
5s 6d. This bibliography includes a chrono- 
logical list of references from scientific and 
technical journals, a section on textbooks, 
and a list of the standards of a number of 
countries. English translations of foreign 
language titles are given, available abstracts 
or translations are noted, and a system of 
symbols is used to indicate the contents of 
the references. The bibliography is indexed 
by trade names, authors, general subjects, and 
materials tested. 


Desicn, Dynamics, AND ACCURACY 


1956, John Wiley 


Cams; 
By Harold A. Rothbart 
and Sons, Inc., New York, N. Y. 350 p., 
5’/s X 91/4 in., bound. $9.50. Written 
for design engineers and students, this is both 
a theoretical and practical treatment covering 
methods of construction and characteristic 
equations of basic curves; mathematical 
methods for determining cam size and profile; 
advanced curves for high speeds and special 
motions; and polydine cams. The book 
also deals with the dynamics of high-speed 
cam systems, force analysis, and profile ac- 
curacy. The last chapter is a discussion of 
special cams and their applications to various 
kinds of machinery. 


Catatysis. Volume 4. Hydrocarbon Syn- 
thesis, Hydrogenation, and Cyclization. Ed- 
ited by Paul H. Emmett. 1956, Reinhold 
Publishing Corporation, New York, N. Y. 
570 p., 6 X 91/4 in., bound. $12.50. Con- 
tinuing the summary of existing knowledge 
of the theory and practice of catalysis begun 
in previous volumes of this series, the present 
volume deals primarily with the Fischer- 
Tropsch synthesis and related syntheses of 
articular interest to the petroleum and coal 
industries. Eight chapters by various au- 
thorities are included, of which four cover 
Fischer-Tropsch reactions and catalysts and 
the remaining four cover liquid-phase hydro- 
genation of coal and tar, cyclization and 
aromatization of hydrocarbons, isosynthesis, 
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Library Services 

ENGINEERING Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library prepares _ bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 


also 


copies of any items in its collection. 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
a 2 


and methanation. Extensive lists of refer- 


ences accompany each chapter. 

Cuemicat ENGINEERING Kinetics. By J. M. 
Smith. 1956, McGraw-Hill Book Company, 
Inc., New York, N. Y. 402 p., 6 X 91/4 in., 
bound. $8. This is a presentation, for 
practicing engineers and Scenes’ students, 
of design methods for reaction equipment and 
their application to practical problems. Em- 
phasizing process rather than plant design, 
the book reviews the fundamentals of thermo- 
dynamics and kinetics, presents the construc- 
tion features and design principles for several 
types of reactors, and discusses in detail the 
design of homogeneous batch, homogencous 
flow, semibatch, and catalytic reactors. The 
next to last chapter discusses heat and mass 
transfer in catalytic reactors as preparation 
for the final chapter which deals with the 
complex problem in which heat-transfer, 
mass-transfer, and chemical-reaction processes 
all affect the design. 


DgsiGN AND ConstrucTION or Steet Mer- 
cHANT Snips. Edited by David Arnott. 1955, 
The Society of Naval Architects and Marine 
Engineers, New York, N. Y. -494 p., 81/3 X 
11'!/s in., bound. $14. A_ detailed and 
practical presentation of methods for the 
design and construction of ordinary merchant 
vessels, intended as a text for students and as 
an introduction to the subject for engineers 
and others entering the shipbuilding field. 
In addition to dealing with design principles, 
materials, methods of joining, and the design 
of members, the book includes chapters on 
outfitting, design of interiors, cope hadiins 
arrangements, heating and ventilating, piping 
systems, life-saving equipment, and hull 
preservation and maintenance. The volume 
also includes a survey of the historical de- 
velopment of ship construction and a dis- 
cussion of practices currently used in shipyards, 


DreseL OpgeraTIOn AND Fautt D1aGnosis. 
By Gerald B. Fox. 1956, The Macmillan 
Company, New York, N. Y. 191 p., 5’/s X 
9 in., bound $4.50. Written for the users of 
both small and large types of engines, this 
book describes the various components in 
simple language and shows how faults can 
be diagnosed. Injection systems, instruments, 
air compressors, superchargers, starters, pis- 
tons, and bearings are dealt with, and there 
are chapters on fuels, lubrication, engine tun- 
ing, and the keeping of maintenance and over- 
haul records. The last chapter gives descrip- 
tions of twelve current British engines. 


Dicrrat DirrgrENTIAL ANALYZERS: AN 
AppticaTions Manvuat ror DiGiITaAL AND 
Busn-Type Dirrerentiat ANALYyzERS. By 
George F. Forbes. Third Edition, 1956. 


Published by George F. Forbes, Pacoima, 
Calif. 154 p., 83/s X 108/,in., paper. $7.50. 
Added to this edition are over a Sedced pages 
of new material covering trajectory problems, 
simultaneous algebraic equations, partial 
differential equations, complex functions, 
conformal mapping, etc. The first part of 
the manual, a reprint of the second edition, 
shows the basic integrator mechanisms for 
the generation of exponential, trigonometric, 
algebraic, and inverse trigonometric functions, 
and discusses adders and servos and their uses. 
Diagrams are used throughout to show the 
setting up of the various operations; exercises 
are included. 


Dynamic Factors 1n INpustriaL Propuctiv- 
iry. By Seymour Melman. 1956, John Wiley 
and Sons, Inc., New York, N. Y. 238 p., 
5/2 &K 81/4 in., bound. $4.75. This is an 
investigation, based on British and American 
experience, of the effects on manufacturing 
productivity of the relative cost of man-hours 
and machine-hours, and of the rise of admin- 
istrative overhead. The study includes a 
chapter on engineering implications which 
shows how the changing relation of the costs 
of men and machines can be taken into account 
in the design of production facilities. 


Exectronic MgasuREMENTS AND Maegasur- 
1NG Instruments. By F. G. Spreadbury 
1956, Essential Books, Inc., Fair Lawn, 
N. J. 459 p., 5/3 X 88/s in., bound. $8. 
This work is devoted to describing fully cer- 
tain basic types of instruments: voltmeters, 
ammeters, wattmeters, stroboscopes, the 
cathode-ray oscillographs, photoelectric cells, 
etc. Instruments for frequency and time 
measurement, electron optical systems, and 
ac bridges are also peal and consideration 
is given to tube characteristics, auxiliary 
apparatus, power supply, and construction 
practice. 


ENGINEERING as A Carger. By Ralph J. 
Smith. 1956, McGraw-Hill Book Company, 
Inc., New York, N. Y. 365 p., 57/s X 9'/«in., 
bound. $4.75. This book introduces the 
beginning engineering student to the nature 
of the profession, to de type of studies he will 
be engaged in during his four years of college, 
and to selected topics in civil, electrical, 
and mechanical engineering. The qualifica- 
tions, duties, and responsibilities of the en- 
gineer are indicated, and the profession is de- 
scribed both in terms of the major branches 
and in terms of functions—tesearch, design, 
construction, management, etc. Materials, 
mechanics, thermodynamics, electrodynamics 
and engineering economy are the engineering 
subjects introduced. 


EnornzeriwG Mecuanics. By S. Timo- 
shenko and D. H. Young. Fourth Edition, 
1956. McGraw-Hill Book Company, Inc., 
New York,N. Y. 478 p.,6 X 91/4 in., bound. 
$7.50. The fourth edition of this standard 
text aims, like preceding editions, to acquaint 
the student with as many general methods 
of attack as possible, and to illustrate the 
application of these methods to practical en- 
gineering problems. In Sete the new 
edition, the authors have endeavored to sim- 
plify the presentation and have de-emphasized 
the algebraic treatment of problems by giving 
them with numerical data and numerical solu- 
tions. 


Erupe pe La Lusrirication Sous Pression 
RaprpeMENT VartaBE. By Fernand Charron. 
Publications Scientifiques et Techniques No. 
310. 1956, Ministére de L’Air, Paris. 27 p., 
7 X 105/s in., paper. Francs 450. Certain 
lubricants, greases, etc., appear to have a 
shearing coefficient as well as a coefficient of 
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viscosity. This pamphlet is a study of the 
behavior of such anisotropic lubricants under 
rapidly varying pressure conditions. 


Erupe ExpérimenTALe pes EcouLEMENTS 
Gazeux. By Marie Merle. Publications Sci- 
entifiques et Techniques No. 308. 1956, 
Ministére de L'Air, Paris. 87 p., 7'/s X 
105/s in., paper. Francs 1100. Part 1 de- 
scribes various optical and acoustic methods 
for the investigation of gas flow. In Part 2 
these experimental methods are applied to 
actual investigations of low-speed aerodynamic 
flow, sonic and supersonic air jets, shock tubes, 
etc. 


Eva.vuaTION or INsuLATING Otts—EvurRoPEAN 
Devetopments. (Special Technical Publica- 
tion No. 172). Published 1956 by the Ameri- 
can Society for Testing Materials, Phila- 
delphia, Pa. 72 p., 6 X 8?/s in., paper. 
$1.75. Research in Sweden, France, and 
England on the testing of insulating oils is 
reported in the following three papers included 
in this publication: Catalysts for Accelerated 
Testing of Transformer Oil; The Performance 
Characteristics of Used Insulating Oil; and 
The Evaluation of Inhibited Transformer Oils. 
Discussion of the papers is also included. 


Tue GeNeraTION or Exscrriciry sy WinD 
Power. By E. W. Golding. 1956, Philo- 
sophical Library, Inc., New York, N. Y. 
318 p., 51/2 X 88/4 in., bound. $12. This 
account of recent research and development 
work on the use of wind power on a significant 
scale is divided, roughly, into three parts. 
Part 1 is devoted to wind behavior and its 
determination: wind distribution, measure- 
ment of velocity, energy estimation, and the 
selection of sites for wind power units. The 
remaining two parts deal, respectively, with 
types of wind-driven machines and generators, 
and with economic considerations. In addi- 
tion to chapter bibliographies, a bibliography 
on surface-wind data, is included. A glossary 
of French, German, and English terms is 
appended. 

Geopnrysicat Casgz Histories. Volume 2. 
Published 1956 by The Society of Explora- 
tion Geophysicists, Tulsa, Okla. $76 p., 
6/2 & 95/4 in., bound $7. This volume is 
made up of 53 case histories grouped in the 
following seven sections: phn pel his- 
torical; salt domes; anticlines; reefs; strati- 
graphic traps; mines; and new uses. Seismic 
records and maps accompany many of the pa- 
pers. Some of the — are reprinted from 
publications of the Society of Exploration 
Geophysicists and the American Association 
of Petroleum Geologists. 


Hicu-Speep Comaustion Enoines. By P. 
M. Heldt. 16th Edition, 1956. Chilton 
Company, Philadelphia, Pa. 805 p., 5'/2 X 
8°/s in., bound. $12. A complete revision 
of a standard work on the theory, design, 
production, and operation of the high-speed 
combustion engine. In revising the book, 
indicator diagrams, torques curves, and bear- 
ing-load diagrams have been redrawn to 
bring them into line with current practice, 
and drawings of parts have been replaced or 
supplemented with drawings of parts of 
recent design. In addition to other textual 
changes, material on liquefied petroleum gases 
as fuels has been added and the chapter on 
tests has been considerably enlarged. 


Hyprautics RerresHeR ror ProressiONaL 
Enoinger’s Licensg. By Jotn D. Constance. 
Second Edition, 1956. Published by John 
D. Constance, Cliffside Park, N. J. Various 
paging, 8*/s X 107/s in., paper. $3. These 
selected examination questions, with worked- 
out solutions, deal with hydrostatics, hydro- 
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dynamics, circular orifices, weirs, flow through 
open channels, pipe flow, and centrifugal 
pumps. Concise reviews of each subject 
precede the illustrative problems. New topics 
included in this edition are specific gravity 
and density relations; valve-testing conver- 
sions; branch-piping networks; and nozzle 
horsepower. 


Tue INTERFERENCE Systems oF Crossep 
Dirrraction Gratincs. By J. Guild. 1956, 
Oxford University Press, New York, N. Y. 
152 p., 51/2 X 83/,in., bound. $4. This book 
is intended to provide a comprehensive theo- 
retical background for engineers and physi- 
cists concerned with the practical application 
of moiré fringes to linear measurement and 
the automation of machine tools. The main 
subjects discussed are fundamentals of grating 
action, methods of observation, the operation 
of two gratings in series, characteristics of the 
fringe system, metrological characteristics, 
and the influence of grating defects. A brief 
list of references is appended. 

Linear TRANSIENT ANacysis. Volume 2 
Two-Terminal-Pair Networks Transmission 
Lines. By Ernst Weber. 1956, John Wiley 
and Sons, Inc., New York, N. Y. 452 p., 
57/3 KX 9/4 in., bound. $10.50. In his 


+ 


text for graduate students, the Fourier and 
Laplace transform methods (reviewed in 
the first chapter) are applied to the analysis 
of transient phenomena in passive and active 
two-terminal-pair networks, in filters, and in 
transmission lines. The «book includes an 
extensive discussion of the application of the 
Fourier transform method in the idealization 
of the network characteristic and a careful 
development of the traveling-wave concept. 


Minimum Weicut ANALysis OF COMPRES 
sion Structures. By George Gerard. 1956, 
New York University Press, New York, N. Y. 
194 p., 6 X 9'/, in., bound. $6. The first 
two chapters of this book discuss the mini- 
mum-weight analysis of aircraft structural 
elements and the behavior of composite struc- 
tures as background for a detailed analysis, 
in chapters three to seven, of specific structural 
arrangements. These include post construc- 
tion; sandwich plate, box, and shell con- 
structions; multicell construction, and other 
types. The last four chapters deal with the 
comparison of the various types of construc- 
tion; practical considerations in favoring one 
form over another; properties of materials for 
minimum-weight applications; and_ ideal 
stress. There isa bibliography. 


ASME Bofiler and 
Pressure Vessel Code 


Interpretations 


Tue Boiler and Pressure Vessel Com- 
mittee meets monthly to_ consider 
““Cases’" where users have found diff- 
culty in interpreting the Code. These 
pass through the following procedure: 
(1) Inquiries are submitted by letter to 
the Secretary of the Boiler and Pressure 
Vessel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing, interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are pub- 
lished in MecHanicat ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing August 16, 1956, and approved by the 
Board on September 27, 1956.) 


Case No. 1204-3 
(Reopened) (Special Ruling) 


Inquiry: Is it permissible in welded 
construction conforming to the require- 
ments of Section VIII of the Code to use 
quenched and tempered sicel plate and 


forgings conforming to the requirements 
of the following specifications? 

1) Scope. This specification covers 
alloy-steel plates of firebox quality and 
alloy-steel forgings intended particularly 
for use in welded pressure vessels. 

2) General Conditions for Delivery 
Material furnished under this specifica- 
tion shall conform to the applicable re- 
quirements of the current edition of the 
Tentative Specification for General Re- 
quirements for Delivery of Rolled Steel 
Plates of Flange and Firebox Qualities 
“ASTM + Designation: A20) except as 
herein modified 

(3) Process. The steel shall be made 
by either or both of the following proc- 
esses: open-hearth or electric furnace. 

4) Heat Treatment. The material 
shall be treated by the material manufac- 
turer to produce the tensile requirements 
of Table 2 by heating to not less than 
1650 F, quenching in water between 50 
and 100 F, and tempering to not less than 
1150 F with a holding time of one hour 
per inch of thickness, but in no case less 
than one-half hour 

(5) Chemical Composition. The steel 
shall conform to the chemical require- 
ments prescribed in Table 1 

If the material is subjected to check 
analysis, the AISI standard permissible 
variations apply. 
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_ Table 1 Chemical Requirements 


PER CENT 
0.10/0.20 
0.60/1.00 
0.035 

040 

15/0.35 

70/1 .00 

40/0 .80 

40/0 .60 

03/0.10 

15/0.50 

002/0 .006 


Carbon 
Manganese 
Phosphorus, max 
Sulfur, max 
Silicon 

Nickel 
Chromium 
Molybdenum 
Vanadium 
Copper 


Boron 


6) Tensile Properties. The material as 
represented by the tension test specimens 
shall conform to the requirements as to 
tensile properties prescribed in Table 2 


Table 2 Tensile Requirements 
105,000 to 
135,000 
Yield strength, psi, min 90,000 
Elongation in 2 in. min, per cent 17 


Tensile strength, psi, min 


7) Bending Properties. The bend test 
specimen shaJ] stand being bent cold 
‘room temperature) through 180 deg 
without cracking on the outside of the 
bent portion to an inside diameter which 
shall have the relation to the thickness of 
the specimen prescribed in Table 3. 
When the test is made on a specimen re- 
duced in thickness, the rolled surface 
shall be on the outer curve of the bend 


Bend Diameters 


Ratio of Bend 
Diameter to 
Thickness of 

Specimen 


Table 3 


Thickness of 
Material 


1 in. and under 2 


Over 1 to 2 in., incl. 3 


(8) Test Specimens. The test speci- 
mens shall be prepared from the material 
in its heat-treated condition, or from 
full-thickness samples similarly and 
simultaneously treated. 

(9) Number of Tests for Plates. One 
tension test longitudinal from the bot- 
tom, one tension test longitudinal from 
the top, and one bend test transverse 
from the top shall be made from each 
plate as heat-treated. One homogeneity 
test shall be made from each plate as 
rolled. 

Nore: The term ‘‘plate as rolled’’ used 
here refers to the unit plate rolled from a 
slab or directly from an ingot in its 
relation to the location and number of 
specimens, not to its condition. 

(10) Number of Tests for Forgings and 
Formed Parts. One tension and one bend 
specimen shall be made of each heat of 
material included in any one heat-treat- 
ment lot. 


Reply: It is the opinion of the Com- 
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mittee that the material specified in the 
Inquiry may be used in the construction 
of welded pressure vessels under the rules 
of Section VIII of the Code provided the 
following additional requirements are 
complied with: 

(1) The minimum thickness of shells, 
heads, and other pressure-containing parts 
shall be '/,in. The maximum thickness 
of the shell and head plates shall be 2 in. 

(2) The maximum operating tem- 
perature shall not exceed 650 F. 

(3) The requirements of Par. UG-84 
shall be met for vessels that are to oper- 
ate at temperatures below —20 F. 

4) The maximum allowable stress 
value shall be 26,250 psi. 

(5) Shell plates shall not be heated 
for forming to a temperature higher than 
1100 F. Other parts including heads 
that are heated for forming to tempera- 
tures over 1100 F shall be heat-treated 
by the manufacturer of the head or part. 
Forgings shall be heat-treated by the 
manufacturer of the forging. Test speci- 
mens prepared from full-thickness mate- 
rial in its final heat-treated condition, or 
from full-thickness samples similarly 
and simultaneously treated, shall be 
taken from any pressure parts that have 
been heat-treated above 1100 F after 
forming. 

(6) When the shell or head thickness 
exceeds 0.58 in., the finished. vessel] shall 
be stressed-relieved as provided in Par. 
UCS-56(c). The stress-relieving tem- 
perature shall be between 1000 and 1100 F. 

Cautionary Nore: Filler metal de- 
posited by nickel-molybdenum-vanadium 
type of electrodes can become embrittled 
at the above stress-relieving temperatures 

(7) Double welded butt-joints or 
their equivalent shall be examined radio- 
graphically for their full length as pre- 
scribed in Par. UW-51. (See Item 18 of 
the Reply.) 

(8) Welds not fully radiographed, in- 
cluding welds for attaching nonpressure 
parts, shall be examined after the hydro- 
static tests by the magnetic-particle 
method. 

(9) The qualification of the welding 
procedure and the welders shall conform 
to the requirements of Section IX, except 
that the radius of the mandrel used in the 
guided bend tests shall be as follows: 


Radius 
of Die 
(D)* 


Radius of 
Mandrel 
(B)* 


Thickness 
o 


Specimen 
111/16 in. 
4'/3¢+ 1/16 in. 


3/5 in. 1'/, in. 
t 31/3 ¢ 


*Corresponds to dimensions B and D in 
Figs. Q-8 and QN-8, Section IX; other dimen- 
sions to be in proportion. 


A separate welding procedure shall be 
made for this material. 

(10) All main welded joints includ- 
ing welds for nozzle attachment shall 
be of the double-welded butt type or their 
equivalent. Where a backing strip is 
used, it shall be removed and the joint 
shall be examined by the magnetic-par- 
ticle method prior to the required full 
radiographing. All openings regardless 
of size shall meet the requirements for 
reinforcing. 

(11) All parts shall be made of the 
material specified in the Inquiry, except 
that pipe flanges or pipe of carbon steel 
may be welded to nozzle necks of the 
material specified in the Inquiry provided 
the butt weld is located more than a dis- 
tance equal to the square root of r X ¢ 
measured from the face of the reinforce- 
ment, where r = the inside radius of the 
nozzle neck and t = the thickness of the 
nozzle at the surface of the vessel or re- 
inforcing plate if one is used. The design 
of the nozzle neck shall be made on the 
basis of the allowable stress value of the 
weaker material. 

(12) Structural attachments of other 
steels shall not be welded directly to 
shells or heads of material specified in the 
Inquiry. 

(13) Conical sections shall be pro- 
vided with a skirt having a length not 
less than 0.50+/rt (where r is the inside 
radius of the adjacent cylinder and ¢ is the 
thickness of the cone), or 11/2 in., which- 
ever is larger. A knuckle shall be pro- 
vided between the skirt and the cone; the 
knuckle radius shall be not less than 6 
per cent of the outside diameter of the 
skirt but in no case less than three times 
the cone thickness. 

(14) The longitudinal joint align- 
ment shall not exceed 20 per cent of the 
nominal plate thickness, or */32 in., 
whichever is less, instead of the values 
prescribed in Par. UW-33. 

(15) The circumferential joint-align- 
ment tolerances shall be as follows, in- 
stead of the values prescribed in Par. 
UW-34: 


For plates up to 
and including */, 
in. inthickness 20 per cent of 
nominal plate 


thickness 


For plates over */, 
in. and up to and 
including 11/» in. 


in thickness 3/16 in. 


For plates over 11/2 
in. in thickness 12'/2 per cent of 
nominal plate 
thickness but 
not to exceed 


1/, in. 
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(16) When repairs have to be made to 
welded joints, the repair procedure shall 
be qualified in accordance with the orig- 
inal welding procedure, subject to the 
stipulation that cutting and gouging 
processes to be employed in the repair 
work shall be included as part of this 
procedure qualification. 

(Cautionary Note: The properties of 
the base metal may be adversely affected 
by excessive local heat inputs.) 

(17) When hemispherical heads are 
used, the head-to-shell transition of Fig 
UW-9, sketch (c), shall be used. When 
the weld is in or adjacent to the tapered 
section it shall be finished in a manner 
that will maintain the required uniform 
slope for the full length of the tapered 
section 

18) The requirements of Pars. UW- 
35(a) and UW-51(b) shall be met except 
that the maximum finished weld rein- 
forcement shall not exceed 10 per cent of 
the plate thickness, or !/s in., whichever 
is less. (This joint surface finish is 
necessary for this material to minimize 
strain intensification, in addition to 
providing for satisfactory radiographs. ) 

19) Welds for pads, lifting lugs, and 
other nonpressure parts, as well as tem- 
porary lugs for alignment, shall be made 
in full compliance with a welding pro- 
cedure qualified in accordance with Sec- 
tion IX. Temporary welds shall be re- 
moved, the area shall be inspected for 
damage, and the metal surface shall be 
restored to a smooth contour. If repair 
welding is required, it shall be qualified 
in accordance with Item (16) of the 
Reply. 

(20) Steel stamping of all types may 
be omitted on plates below '/2-in. thick- 
ness. Other markings used in lieu of 
stamping to identify material shall be 
legible on the completed vessel until final 
acceptance by the authorized inspector. 


Case No. 1227 
(Special Ruling) 

Inquiry: May bolting including studs 
and nuts of alloy material as specified in 
the Reply be used for temperatures up to 
500 F, inclusive, for unfired pressure ves- 
sels ia accordance with Section VIII of 
the ASME Boiler and Pressure Vessel 
Code? 

Reply: It is the opinion of the Commit- 
tee that bolting including studs and nuts 
of material as specified below may be used 
for temperatures up to 600 F, inclusive, 
for unfired pressure vessels in accordance 
with Section VIII of the ASME Boiler and 
Pressure Vessel Code. 

A maximum allowable stress value of 
20,000 psi may be used up to 600 F, in- 


clusive 
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Material shall conform to the follow- 
ing requirements as to chemical com- 
position, heat-treatment, and mechani- 
cal properties: 


CuemicaL CoMPosITION 
PER CENT 

Carbon, max 
Manganese, max 
Phosphorus, max 
Sulfur, max 
Silicon, max 
Chromium 
Nickel 
Copper 


Columbium plus tantalum 


Heat-TREATMENT. Material shall be 
solution heat-treated at 1900 F plus or 
minus 25 F, and shall then be aged at 
1150 F plus or minus 50 F for four hours 
and then air cooled 


MeEcHANICAL Propertigs OF BOLTING 
Ult. 0.2 Elong. 

Tens. Str., Per Cent 4 X D Red. Area 
psi Yid Str., Per Cent, Per Cent, 
Min psi Min Min Min 

135,000 100,000 15 50 


MeEcuanicat Properties or Nuts: Hardness 
Min (AIl Sizes )}— 

Brinell 277 

Rockwell C28 


Orner Requirements. All other re- 
quirements shall be in accordance with 
SA-193 and SA-194 insofar as applicable 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Codes. Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap- 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the annual 
addenda supplements to the Code. Tri- 
ennially the addenda are incorporated 
into a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 

Comments should be addressed to the 
Secretary of the Boiler and Pressure Vessel 
Committee, ASME, 29 West 39th Street, 
New York 18, N. Y. 


Low-Pressure Heating Boilers 


Par. H-13 Put entire paragraph as a 
footnote under Table H-2. 


Add a new Par. H-13 as follows: ; 

H-13(4) Plain horizontal cylindrical 
furnaces or flues shall conform to the fol- 
lowing: 

‘1) = The thickness of the furnace wall 
shall be not less than °/;¢ in. and not 
more than !3/;¢ in 

(2) The design temperature of the fur- 
nace shall be taken as 500 F 

3) The thickness of the furnace wall 
shall be determined by the use of Fig. 
H-1. The notations defined below and 
shown in Fig. H-1 are used in the form- 
ulas of this paragraph 

¢ = minimum required wall thickness 

of furnaces or flues, in 

= design length of furnace taken as 
the distance from center to 
center of weld attachment, in 

D, = outside diameter of furnace or 

flue, in 
P = design pressure, psi 

The required wall thickness of the 
furnace or flue shall be not less than 
determined by the following procedure: 


Step 1: Assume a value for ¢. Deter- 
mine the ratios L/D, and D,,/t 

Step 2: Enter left-hand side of Fig. H-1 
at value of L/D. 

Step 3: Move horizonta!ly to the line 
representing D,/¢ determined in Step 1 
‘for intermediate D,/t ratios, interpola- 
tions shall be mude between the lines 
on the chart in Fig. H-1, 

Step 4: From this intersection move 
vertically to the material line of the 
proper temperature 

Step 5; From this intersection move 
horizontally to the right and read the 
value of B 

Step 6: Compute the allowable work- 
ing pressure P, by the following formula: 


Step 7: Compare P, with P. If P, is 
less than P, a greater value of ¢ must be 
selected to increase P, so that it is equal 
to or greater than P 

‘b) Furnaces or flues shall be rolled to 
practically a true circle with a maximum 
deviation from the true circle of not more 
than '/, inch. 

‘c) Corrugated and ring-reinforced 
furnaces shall be designed in accordance 
with Section I, Power Boilers. Stress re- 
lieving is not required for such furnaces 
constructed under the requirements of 
Section IV. 

Fic. H-1_ Add a new Fig. H-1. (Cop- 
ies of this chart may be obtained on re- 
quest from the Secretary of the ASME 
Boiler and Pressure Vessel Committee, 29 
West 39th St., New York, N. Y.) 
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Roundup 


Of Current Engineering Events, News, and Comment 


First Kettering Award goes to Charles F. Kettering, Fellow ASME, noted inventor. 
The Award is sponsored by the Civil, Mining, Mechanical, Chemical, Automotive, 


and Electrical Engineering Societies. 


It was presented to Dr. Kettering on Thurs- 


day, October 4, at a special luncheon during the fall general meeting of the Ameri- 


can Institute of Electrical Engineers at Chicago, III. 


Left to right: E. G. Bailey, 


past-president and Fellow ASME, founder and chairman of the Bailey Meter Com- 
pany, M. S. Coover, president of AIEE, Dr. Kettering, and A. A. Potter, past-presidi-nt 
and Hon. Mem. ASME, of Purdue University. 


Six Engineering Societies Join to 


Honor C. F. Kettering 


Cuartes F Fellow ASME, 
director and former vice-president of General 
Motors Corporation, was honored on October 
4 by the six leading engineering societies when 
he was presented with an award at a luncheon 
held during the fall general meeting of the 
American Engineers 
in Chicago, Ill 


KETTERING, 


Institute of Electrical 


Kettering Award Sponsors 


The award, which is called the Charles 
Franklin Kettering Award, is sponsored by the 
American Society of Civil Engineers, the 
American Institute of Mining, Metallurgical, 
and Petroleum Engineers, The American 
Society of Mechanical Engineers, the American 
Institute of Electrical Engineers, the American 
Institute of Chemical Engineers, and the 
Society of Automotive Engineers. This was 
the first time the award has been presented. 
It is planned that it will be made annually 
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to an outstanding engineer ‘“‘for creative 
accomplishments for the benefit of mankind, 
including discovery, invention, improvement 
in designs or processes within the relationship 


of materials and energy."’ 


Leaders Laud Dr. Kettering 


M. S. Coover, president of AIEE, introduced 
the heads of the other five societies and 
honored guests. Dean A. A. Potter, past- 
president and Hon. Mem. ASME, of Purdue 
University described Dr. Kettering as 
of the most useful leaders of our times,’ and 
said that this award was a means of honoring 
the inventor of the automobile self-starter by 
his friends and determine 
future recipients a yardstick of achievement is 
needed and Dr. Kettering is this measure. 

E. G. Bailey, past-president and Fellow 
ASME, founder and chairman of the Bailey 
Meter Company, and director of The Babcock 


“one 


associates. To 


E. S. Newman, News Editor 


and Wilcox Company, told some of the high 
lights of Dr. Kettering’s career, starting with 
his first job with the National Cash Register 
Company, when he electrified the cash register 
in 1904. In 1919 he began his life-long connec- 
tion with General Motors Corporation, of 
which organization he is still a director and 
consultant. Mr. Bailey said that Dr. Ketter- 
ing’s greatest contribution was his keen mind 
in determinir7 today's problems. 

Coincidental with the establishment of this 
award, Mr. Bailey said a book entitled “‘Pro- 
fessional Amateur, Charles Franklin Ketter- 
ing,’’ by T. A. Boyd, is to be published. He 
highly recommended the book as a help 
in the better performance of any assignment 
whether it be in education, research, inven- 
tion, management, or sales. 

D. P. Barnard, a past-president of the 
Society of Automotive Engineers, presented 
the award to Dr. Kettering. This read, ‘‘For 
pioneering inventions in the fields of applying 
materials and energy to practical uses, for 
stimulation of the inventive ideal in thousands 
of engineers and scientists, for contributioas 
to our national defense, for enlarging the co- 
operation between industry, research, and 
education, for enthusiastic selfless dedication 
to human relations and welfare our societies 
have instituted The Charles Franklin Kettering 
Award and are now joined together to make 
this initial presentation to Charles Franklin 
Kettering,’’ and was signed by the presidents 
f the six participating societies. 

Dr. Kettering in his response said that he 
never was anything but a mechanic and in- 
ventor, whom nobody likes because he is not a 
specialist. He gave credit to the engineering 
societies because they are a means of distribut- 
ing information, which is sorely needed in 
today’s progressing world. 


Education Is too Specialized 


“Education today is too specialized,"’ said 
Dr. Kettering. ‘‘If a kid has any originality, 
it is knocked out of him in school. We want 
him to read only one page of the encyclopedia, 
when he should read the whole book. It 
takes several highly specialized scientists to 
do a job now that one fellow could do 20 
years ago. The difference is that this low- 
grade fellow would try anything. I'm for 
education, but one of our greatest problems is 
that we try to standardize everybody. The 
ambition of every educator should be to 
educate people so that they can do anything. 

‘We overestimate the little that we do 
know and completely disregard the infinite 
we don't know.”’ 
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Oak Ridge National Laboratory, which Union Carbide Nuclear Company, a Divi- 
sion of Union Carbide and Carbon Corporation, operates for the U.S. Atomic Energy 
Commission, completed its first decade of radioisotope production and distribution 


to users in industry, medicine, and agriculture. 


Modern processing facilities such 


as the radioisotope bottling unit shown above have replaced the relatively crude 


equipment used 10 years ago. 


Since its first shipment to the Barnard Free Skin and 


Cancer Hospital, St. Louis, Mo., Aug. 2, 1946, the Laboratory has experienced a 
phenomenal growth. Over 1100 radioisotope shipments are now made each 
month to 2700 users throughout the United States and 57 foreign countries. 


Oak Ridge National Laboratory Com- 
pletes First Decade of Radioisotope 
Production and Distribution 


total savings to industry alone resulting from 
radioisotope applications have been placed at 


ANOTHER milestone in the atomic age was 
passed in August when Oak Ridge National 
Laboratory announced the completion of its 
first 10 years of producing and distributing 
radioisotopes for use in medicine, industry, 
and agriculture. The Laboratory, which is 
operated for the Atomic Energy Commission 
by Union Carbide Nuclear Company, a Divi- 
sion of Union Carbide and Carbon Corpora- 
tion, made its first shipment of a fission- 
produced radioisotope on Aug. 2, 1946. The 
shipment consisted of a small unit of Carbon-14 
which went to the Barnard Free Skin and 
Cancer Hospital in St. Louis, Mo 

By the end of the Laboratory's first year, 
over 280 shipments had been made to 83 insti- 
tutions which used them primarily in funda- 
mental research work. Today, over 2700 users 
throughout the United States and $7 foreign 
countries receive radioisotopes produced at 
the Laboratory. The shipments made each 
month amount to nearly five times the number 
made during the program's entire first year of 
operation. In all, a total of over 85,000 units 
have been distributed by the Laboratory since 
the program's inception in 1946. 

The Atomic Energy Commission's radio- 
isotope program at Oak Ridge National Lab- 
oratory has fostered and introduced a new 
phase of American industry. Estimates of the 
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over $200 million annually. Radioisotopes 
are being used in radiography and radiation- 
damage studies by industry and for many 
other purposes, such as “‘tagging’’ chemical 
compounds, mechanical-wear tests, and radi- 
ation chemistry research. Because of their 
unique characteristics, they have opened new 
doors in medical and biological research. 

To cope with the increasing demand for 
radioisotopes, the Laboratory has had to ex- 
pand its facilities several times during the past 
10 years. From relatively crude facilities have 
come modern processing units capable of pro- 
ducing highly refined radiochemicals in quan- 
tities undreamed of a decade ago. 

Nearly 100 different radioisotopes are now 
available from the Laboratory. Many com- 
mercial firms purchase radioisotopes in bulk 
quantities and reprocess them into such forms 
as labeled compounds, certified pharmaceuti- 
cals, and custom-manufactured radiation de- 
vices. Thus a single large unit of radio- 
activity from the Laboratory may represent 
hundreds of shipments to individual licensed 
customers. 

Although several other AEC laboratories are 
now distributing radioisotopes, the Labora- 
tory remains the primary source. 


U. S. National Museum to 
Enlarge Hall of Tools 
Exhibit 

Tue United States National Museum at 
Washington, D. C., is engaged in enlarging its 
collections and exhibits for its new Hall of 
Tools. It is planned to have a series of his- 
torical exhibits showing the development of 
hand tools, mechanical tools, power tools, 
precision tools, and automatic tools. 

The museum would like to obtain originals, 
models, or replicas of old tools that would be 
included in these categories, especially of 
those tools which mark a fundamental advance 
in the development of tools. Tools of which 
the date and maker can be adequately docu- 
mented are especially desired. It would also 
like to obtain drawings, photos, plans, and 
so on, of old tools, as well as collections of 
professional papers, photos, and the like, of men 
and firms who played important parts in the 
development of the tool industry 

The museum would also be 
obtaining similar material for first develop- 
ment models of new tools which promise to be 
of historical significance. 

The aims of the museum in these collections 
are to make possible adequate and correct 
recording of the history of the tool industry, 
and in its exhibits to demonstrate to the public 
the central place held by tools and the men 
who invented and made then: .n the develop- 
ment of our industrial society 

Address all replies to: Robert S. Woodbury, 
Curator, Division of Engineering, U. S. 
National Museum, Smithsonian Institution, 
Washington 25, D. C 


Means of Otter Swi 


November 7-9 
Society of Rheology, annual meeting, Mellon 
Institute and Webster Hall Hotel, Pittsburgh, Pa 


interested in 


November 13-15 
Investment Casting Institute 
meeting, Sheraton-Cadillac Hotel 


fourth annual 
Detroit, Mich 


November 25-28 

American Society of Refrigerating Engineers, 
semi-annual meeting, Hotel Statler, Boston, 
Mass. 


November 28 

American Iron and Steel 
technical meeting, Hotel William 
burgh, Pa. 


December 3-5 
Air Pollution Control Association 
meeting, Rice Hotel, Houston, Texas 


December 5-7 

American Institute of Mining and Metallurgical 
Engineers, electric furnace steel conference, 
Hotel Morrison, Chicago 


regional 
Pitts 


Institute 
Penn 


semi-annual 


December 9-12 
American Institute of Chemical Engineers, 
annual meeting, Statler Hotel, Boston, Mass 


December 9-12 

American Society of Agricultural Engineers, 
winter meeting, Edgewater Beach Hotel, Chicago, 
Ill. 

December 10-12 

American Nuclear Society, winter meeting, 
Sheraton-Park Hotel, Washington, D. C 

(ASME Coming Events, see page 1083) 
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AEC Technical Information 
Service Announces Refer- 
ence Center 


Tue Technical Information Service recently 
announced the organization of a complete 
reference center which includes a master card 
catalog of all classified and unclassified reports 
and engineering materials released into the 
Civilian Application Program. This 
tralized information resource is located in Oak 
Ridge and is available to all access-permit 


with the approved 


cen- 


holders in accordance 
scope of information authorized in individual 
access agreements 

To facilitate use of this information collec- 
tion, separate report files have been established 
for Secret, Confidential, and Unclassified in- 
materials consist ot 
information special bibli- 
ygraphies, abstract journals, and announce- 
bulletins prepared for the Civilian 


formation. Classified 


announced in 


ment 


Application Program. The unclassified seg- 
ment of this center includes a complete collec- 
tion of AEC unclassified research and develop- 
ment reports. 

Individual card catalogs have also been 
organized for Secret, Confidential, and Un- 
classified report materials. These catalogs 
make it possible to locate technical informa- 
tion in report literature by any or all of the 
have been found most 

subject; by report 
organization; and 


four methods which 
useful: by technical 
number; by originating 
by personal author 

This library is maintained by the Technical 
Information Service Extension in Room 130 of 
the AEC Administration Building, Oak Ridge, 
Tenn., and is open from 9:00 a.m. to 4:00 p.m., 
Monday through Friday 

Requests for visit-approval forms should be 
submitted through the AEC office administer- 
ing your access permit. If your permit 
authorizes access to secret information, please 
indicate clearly the specific categories ap- 


proved. 


Monsanto Meeting Discusses 
Mechanical Engineers’ Place in 


Chemical Industry 


MECHANICAL-ENGINEERING professors fron 
1] colleges and universities were recent guests 
of Monsanto Chemical Company plants and 


The 


two-day visit was part of Monsanto's con- 


laboratories in two Massachusetts cities 


tinuous program to acquaint educators with 
the chemical industry and its manpower re- 
quirements 

On October 2, the 11 professors visited the 
Springfield plant of the firm's Plastic Division; 
the next day they visited the Everett plant of 
the Inorganic Chemicals Division. 

Although chemistry and 
chemical engineering frequently have visited 


professors of 


R. L. Miller, manager of Monsanto 


sylvania State University. 
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Chemical Company’s 
Everett plant, discusses the chemical industry’s need for e 
mechanical engineers with two of the 11 mechanical-engineer- la 
ing professors who visited the plant October 4. Left to right 
are Prof. J. H. Dittfach, University of Massachusetts, Mr. 
Miller, and Prof. G. M. Dusinberre, Fellow ASME, Penn- 


Monsanto installations under the program, 
mechanical-engineering professors participated 
this year for the first time. 


Employment Opportunities 


Believing that employment opportunities in 
the chemical industry are often overlooked by 
mechanical-engineering graduates, Monsanto 
hoped that a review of those opportunities 
with the professors would help spark new 
interest 

Included on the two-day agenda were talks 
by Monsanto personnel, panel discussions in 


which the educators participated, and tours 
of the company’s plant and laboratory facili- 
ties. 

Spokesmen for Monsanto's engineering, pro- 
duction, research, and sales departments de- 
scribed how mechanical engineers already are 
contributing to their respective operations and 
indicated the firm’s projected needs for such 
specialists. Tours were planned to highlight 
these same needs. 


Industry and Education Meet 
on Manpower Problems 


Monsanto-sponsored informational meetings 
with technical educators were originated by 
Francis J. Curtis of St. Louis, Mo., Monsanto 
vice-president for personnel. Mr. Curtis 
believes American industry has an obligation 
to keep academic leaders apprised of its objec- 
tives, problems, and manpower requirements 
to serve as guideposts in the training of tech- 
nical personnel. 

Mr. Curtis refers to the systematic inter- 
change of information and counsel as Mon- 
santo’s “‘two-way-street’’ program. It has 
been operative for several years under his 
guidance 


Professors Who Attended 


Mechanical-engineering professors who at- 
tended the Springfield-Everett meetings in- 
cluded: 

C. L. Brown, Assoc. Mem. ASME, Purdue 
University, J. J. Devine, Rensselaer Polytech- 
nic Institute; W. B. Diboll, Washington 
University; J. H. Dittfach, University of 
Massachusetts; G. M. Dusinberre, Fellow 
ASME, Pennsylvania State University; A. J. 
Miles, Mem. ASME, Missouri School of 
Mines; W. M. Murray, Massachusetts Insti- 
tute of Technology; D. F. Livermore, Mem. 
ASME, University of Wisconsin; H. B. Phelps, 
Clarkson College; C. W. Reisse, Drexel Insti- 
tute of Technology; and F. L. Schwartz, Mem. 
ASME, University of Michigan. 








ratories. 


A Monsanto researcher, /eft, explains how physical testing 
uipment is utilized at the company’s Springfield, Mass., 
Visiting mechanical-engineering professors are 
W. B. Diboll, center, Washington University, and A. J. Miles, 
Missouri School of Mines. 
gram to acquaint educators with chemical industry and its 


Visit is part of Monsanto’s pro- 


manpower requirements. 
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Mayor Wagner Proclaims Nov. 26-30 
“Automation Week” in New York City 


New York will be the automation capital of the world 


for a week this month. 


Outstanding events include 


ASME Annual Meeting, Power Show, Internationa! 
Automation Exposition, and various other conferences 


Mayor Rosert F. Wacner of New York 
City has officially proclaimed the week of 
November 26 to November 30, the week after 
Thanksgiving, as Automation Week 

Lending substance to the spirited words of 
the proclamation is a varied line-up of events 
which will attract specialists in automation 
from all parts of the world. Among the 
important events is the Third International 
Automation Exposition, to be held at the 
new Trade Show Building, 500 Eighth Ave- 
nue 

It was the Second International Automation 
Exposition, held last year at Chicago's giant 
Navy Pier, that attracted Russian experts on 
mass production. The return visits of ASME 
automation experts led to a series of exchange 


invitations which has not yet run its course 

Apart from the International Automation 
Exposition, but sponsored by and co-ordinated 
with it, are two conferences, one on Automa- 
tion for the Office and the other on Human 
Engineering for Automation. The former is 
cosponsored by Fordham University School of 
Business and the latter cosponsored by Man- 
hattan College. A hundred ‘‘clinics’’ in 
different aspects of automation, using exhibits 
at the exposition as demonstration material, 
are scheduled for Automation Week. Capping 
the climax, the Annual Meeting of The 
American Society of Mechanical Engineers will 
convene the same week, at the Statler and 
McAlpin Hotels, attracting additional thou- 
sands of engineers 


Second NYU Titanium School 
Attracts International Students 


TecHNOLoGicaL optimism marked the second 
annual titanium program at the New York 
University College of Engineering, Sept. 10-14 

The program continued its classroom for- 
mat though, on the basis of a questionnaire 
at the first conference, examinations were 
eliminated this year. 

One conspicuous “‘student’’ this year was 
S. A. Samarin, leading Soviet Russian steel- 

‘making authority. Mr. Samarin is deputy 
director of the Soviet Institute of Metallurgy 
and a member of the Academy of Sciences in 
Moscow. In private conversations, he is said 
to have reported considerable progress in 
titanium research and development in Russia. 
Some delegates were frankly dubious about 
his claims while others adopted a wait-and- 
see attitude 


Titanium Sales Double 


Keynoting the conference was a forecast by 
Francis C. Frary of the Materials Advisory 
Board of the National Research Council, that 
this year's titanium sales should more than 
double last year’s. (Dr. Frary could not at- 
tend because of illness and his paper was pre- 
sented by Prof. H. C. Kellogg of Columbia 
University.) 

‘This increased demand is very important,” 
said Dr. Frary, “‘since practica] experience is 
the only means by which fabricators can solve 
their production problems and learn how to 
make sheet, rod, forgings, and tubing of con- 
sistently high quality at lower cost.”’ 

The noted British titanium authorities, Dr. 
and Mrs. Allan D. McQuillan, were among 
the featured speakers 
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Dr. McQuillan, from the University of Bir- 
mingham, discussed the undesirable effects of 
hydrogen in titanium alloys. Considerable 
research done on the effect of hydrogen in 
steels and nickel unfortunately has no relevance 
to titanium, he noted 

‘Hydrogen present in titanium must be con- 
sidered as an alloying element since it is capa- 
ble of forming extensive solid-solutions in 


“| 


both torms of titanium at elevated tempera 
ture. At elevated temperature a hydrogen- 
titanium alloy will attempt to create around 
it a hydrogen atmosphere at a pressure which 
will depend on the temperature of the mate- 
rial and the amount of hydrogen present in the 
metal.”’ 

Despite the novelty of titanium-hydrogen 
problems, he said, the process of hydrogen 
absorption and evolution can be treated by 
methods of thermodynamics 

Mrs. McQuillan, who works for Imperial 
Chemical Industries, discussed the interstitial 
elements oxygen, nitrogen, and carbon 

About 185 metallurgists and engineers at- 
tended the NYU program. According to John 
P. Nielsen, chairman of NYU's department of 
metallurgical engineering, interest in the 
program is such that it will be held again next 
year. Next year will also probably see publi- 
cation of the papers, Dr. Nielsen added 


Titanium in Aircraft Industry 


Although titanium is still used primarily in 
the aircraft industry, several speakers discus- 
sed the rising industrial applications. Dwight 
W. Kaufmann, of Rem-Cru Titanium, Inc., 
stated, “Even at today’s prices titanium is 
being used in a rapidly increasing number of 
applications because it is cheaper than some 
of the more common materials." He said more 
than 10,000 tons of titanium-mill products will 
probably be shipped during 1957, twice as 
much as this year’s shipments 

Earlier, Dr. Frary had pointed to some of the 
bottlenecks. Most production of semi-fabri- 
cated forms of titanium (sheet, rod, forgings, 
extrusions), for example, has been done on 
machinery designed and used for working of 
alloy steel, bronze, or aluminum, he noted 

Undoubtedly better results in both quality 
and costs could be obtained with equipment 
designed for titanium. But such equipment 
represents a heavy investment which the pres- 
ent volume of production does not justify." 


S. A. Samarin, leading Soviet steelmaking authority, /eft, discusses technical problem 
with John P. Nielsen, chairman of the department of metallurgical engineering at 


New York University. 


Mr. Samarin, who is deputy director of the Soviet Institute 


of Metallurgy, attended the second annual titanium conference at the NYU College 


of Engineering, September 10 to 14. 
Academy of Sciences, Moscow. 


He is also a corresponding member of the 
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Some hints that completely new extraction 
methods may be on the horizon came from 
Polykarp Herasymenko of NYU. The deci- 
sion ito expand the Kroll method to an indus- 
trial scale was quite correct, he said, but the 
matter is not settled at that. ‘‘The human 
mind is restless, speculative, and inventive and 
always tries to improve already known meth- 
ods and to invent completely new ones 
This also holds true for the production of 


titanium metal.’’ Methods Dr. Herasymenko 


discussed included electrolytic, reduction by 
hydrogen, reduction with metals, electrolysis 
of titanium halides, and electrolysis with 
soluble anodes. 

Other topics at the NYU conference in- 
cluded arc and vacuum melting, casting, phase 
diagrams, metallography, the influence of 
microstructure and composition on properties 
of alpha-beta alloys, practical heat-treatment 
of alloys, and the use of titanium metal in jet 


engines 


M.I.T. Students First to See 
Impact-Extrusion Processes 


For the first time, engineering students are 
being given an opportunity thoroughly to 
familiarize themselves with the intricacies 
and techniques of the versatile and growing 
impact-extrusion process through field trips 
to the Sun Tube Corporation's impact-extru- 
sion plant, Washington, N. J 

Appropriately enough, the first such trip 
was made September 13 by a group of 30 
students from the Massachusetts Institute of 
Technology at the invitation of an M.I.T 
alumnus, Kenneth M. Leghorn, president of 


Sun Tube 


Students Shown Impact Extrusion in 
Use 


The decision to introduce engineering stu- 
dents to impact extrusion—and vice versa 
breaks with general practice in this burgeoning 
industry. The scope of the process has been 
growing so fast, and new developments are 
turning up at such a rate, that producers of 


Sun Tube Corporation shows 
future engineers practical 
uses of extrusion processes 


impact extrusions have been playing it very 
close to the vest. Like Macy's, they haven't 
been telling Gimbel's, or anyone else. 

On the other hand, the speed of development 
has been, in one way, a disadvantage to the 
impact extruders, in that they have difficulty 
in keeping design engineers abreast of the 
increasing capabilities of the process 

It was this, combined with the fact that in 
most engineering textbooks impact extrusion 
still receives only a paragraph or two, that 
decided Mr. Leghorn to make Sun Tube's 
methods and know-how available to inter- 
ested students. He reasoned that the student 
who learns of the uses and potentialities of 
impact extrusion today will be the graduate 
engineer who keeps them in mind tomorrow. 

That this program is sound was borne out 
during a briefing of the students before touring 
the plant. Nicholas Marschak, Sun Tube’s 
chief engineer, prefaced his explanation of the 
process with two questions. First, he asked 
how many of the students had previously 


M.I.T. metallurgy students and Sun Tube Corporation engineers inspecting an 


automatic impact-extrusion line at the company’s plant in Washington, N. 
The impact extrusion the mechanic is holding, produced 


recent inspection tour. 


+ ona 


on this line, is a seamless, one-piece hydraulic cylinder with fluted sides and a com- 


plex bottom. 
requiring only trimming and piercing. 
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It is produced complete with one stroke of the impact-extrusion press, 


heard of impact extrusion and 14 hands went 

up. Then he asked how many understood it. 

Two men responded. And one of these, as 

he lowered his hand, was heard to remark 
I think I do 


Plant Tour 


Consequently, the plant tour came as some- 
what of a revelation to the future engineers. 
They saw cold-worked aluminum parts and 
components being made in an enormous range 
of shapes and sizes, from three-sixteenths of an 
inch in diameter to three and one-half inches, 
and from three-quarters of an inch to 14 
inches in length. Design modifications in- 
cluded fluting, bosses, shoulders, internal 
and external lugs, thin walls and thick bot- 
toms, thick walls and thin bottoms, and 
double and triple-wall designs—all produced 
complete in a split second on high-speed 
automatic impact-extrusion presses. 

The students were also shown specific 
examples of industrial substitutions of im- 
pact-extruded parts for machined and multiple- 
part assemblies—substitutions which have 
materially cut costs, simplified assembly, and 
strengthened the whole product. 

At the end of the tour, each student re- 
ceived a box of typical impact extrusions for 
further study, and a specially prepared, illus- 
trated 28-page data book on the technical 
aspects and applications of the process This 
book will be distributed to subsequent student 
groups and also will be made available to 
engineering departments in colleges and uni- 
versities throughout the country as a supple- 
ment to current texts. 


People 


Honors and Awards. 
past-president and 
ASME, and at ninety-seven the oldest living 
graduate of the United States Naval Acad- 
emy, finally got his diploma on Sept. 5, 
1956, 76 years after he was graduated from 


WILLIAM FREDERICK 
Hon. Mem. 


DuRanD, 


Annapolis. In 1880 when Dr. Durand was 
graduated, the Academy did not award de- 
grees, and although Congress made al! past 
and future graduates eligible for Bachelor of 
Science degrees in 1933, he never applied. 
Naval Academy alumni thought he should 
have it anyway, and arranged the special 
ceremony at the Mohawk Hotel in Brooklyn, 
N.Y. Other honors bestowed on Dr. Durand, 
whose innovations in aerodynamics are well 
known, include a doctorate in engineering 
earned in 1887 at Lafayette College in Easton, 
Pa.; directorships of the Cornell University 
Graduate School of Naval Architecture and 
Marine Engineering, and of the Mechanical 
Engineering Department at Stanford Univer- 
sity; as well as the chairmanship during World 
War II of the Engineering Division of the 
National Research Council. 

The following members of ASME were 
elected Honorary Members of the Society: 
Cuarzes W. E. Crarxe of Philadelphia, Pa.; 
WituiaM Francis Gisps, New York, N. Y.; 
and Sotomon C. Ho xuisrer of Ithaca, N. Y. 
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John M. Ferry, Mem. ASME, Special Assistant for Installations to the Secretary of the 
Air Force, Donald A. Quarles, was presented with the Exceptional Civilian Service 
Award at a noon ceremony, September 5, inthe Pentagon. Left to right, Mr. Quarles, 
who made the presentation, Mr. Ferry, Under Secretary J. H. Douglas, Jr., General 


Nathan F. Twining. 


Harry F. Vickers, Mem. ASME, president 
of the Sperry Rand Corporation, has been 
named recipient of the ASME Medal. He was 
cited in particular for ‘Pioneering in industrial 
oil hydraulics and for notable accomplish- 
ments in business leadership."’ He holds 95 
patents covering hydraulic and other devices 

Ben Moresgtt, distinguished engineer and 
noted officer, builder of naval works in war 
and in peace; eminent industrialist and civic 
leader, has been chosen recipient of the 1957 
John Fritz Medal. 

Henninc W. Prentis, Jr., chairman of the 
board, Armstrong Cork Company, Lancaster, 
Pa., has received the 1956 Henry Laurence 
Gantt Gold Medai for ‘‘distinguished achieve- 
ment in industrial management as a service to 
the community."’ 

Freperick Brant Rentscuter has been 
awarded the Daniel Guggenheim Medal 
for 1956, for *‘a wide range of major achieve- 
ments throughout a lifetime devoted to avia- 
tion with specific reference to his many nota- 
ble contributions to the vital aircraft-engine 
field.** 

Cart F. Kayan, Member ASME, depart- 
ment of mechanical enginerring at Columbia 
University, and visiting professor this past 
year at the Royal Institute of Technology in 
Sweden, has recently been elected honorary 
vice-president of the John Ericsson Society of 
New York. Professor Kayan was one of the 
numerous American engineers presenting 
papers at the ninth International Congress of 
Applied Mechanics in Brussels, Belgium, in 
September, and was the U. S. A. observer at 
the Louvain and Zurich meetings of the In- 
ternational Institut du Froid. 

The Hoover Medal for 1956 will be presented 
to Hersert Hoover, Jr., Under Secretary of 
State. The medal is named after his father 
who was the first recipient in 1930, and this is 
the first time in the 86-year-old history of the 
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26,000-member AIME that there has been a 
father and son achievement of so high an 
award. Sponsored by four Founder Societies, 
the American Society of Civil Engineers, the 
American Institute of Mining, Metallurgical 
and Petroleum Engineers, The American So- 
ciety of Mechanical Engineers, and the Ameri- 
can Institute of Electrical Engineers, the medal 
is awarded “‘by engineers to a fellow engineer 
for distinguished public service."’ 

James O. Jackson, whose outstanding record 
in engineering research led him to the vice- 
presidency and a directorship in the Pitts- 
burgh-Des Moines Steel Company, was the 
1956 winner of the Marston Medal at Iowa 
State College. 

The American Society of Civil Engineers 
has announced the first winners of two new 
awards. Raxpn E. Borck, of the department 
of civil engineering, Marquette University, 
was named first recipient of the ASCE Ernest 
E. Howard Award; and Auten J. Curtis, 
Assoc. Mem. ASME, of Culver City, Calif., 
lecturer in engineering at the University of 
California, Los Angeles, and Franx E. 
Ricnart, Jr., of the department of civil 
engineering, University of Florida, at Gaines- 
ville, sharing the Thomas A. Middlebrooks 
Award. 

Fioyp A. Firgsrong, consulting physicist, 
prolific inventor, technical educator and editor, 
received the Edward Longstreth Medal of 
The Franklin Institute of the State of Pennsy!- 
vania. The award was made at the In- 
stitute’s annual medal day ceremonies, 
Wednesday, October 17. 

Artaur W. Burks, professor of philosophy, 
University of Michigan; Cart H. Potimar, 
associate research mathematician and lecturer, 
University of Michigan; Don W. Warren, 
research mathematician, University of Michi- 
gan; Jesse B. Wricat, research mathematician, 
University of Michigan; and Rosert Mc- 


NauGuTon, department of philosophy, Stan- 
ford University, were honored ‘“‘in recog- 
nition of their paper, “The Folded Tree’ 
appearing in the July and August, 1955, issues 
of the Journal of The Franklin Institute,” 
according to the citation accompanying the 
Louis E. Levy Medal award. 

Frepericx S. BLAcKALL, Jr., past-president 
and Fellow ASME, president and treasurer 
of the Taft-Peirce Manufacturing Company, 
received the Howard Coonley Medal for 
“great service in advancing the national 
economy through voluntary standards,”’ at an 
award luncheon, October 24, during the 
seventh National Conference on Standards of 
the American Standards Association at the 
Hotel Roosevelt, New York, N. Y. On the 
same occasion Cuarites Rurus Harte, con- 
struction engineer of the New York, New 
Haven and Hartford Railroad Company, re- 
ceived the Standards Medal, awarded annually 
for leadership in the development and applica- 
tion of industrial standards. 

Avrrep M. Frevupentuat, Mem. ASME, 
professor of Civil Engineering at Columbia 
University, has been awarded the 1956 Medal 
of the Swedish Aeronautical Society. The 
presentation was made recently by Bo Lund- 
berg, president of the Swedish Society of 
Engineers, at the Swedish Aeronautical Re- 
search Institute in Stockholm. 

Guenn B. Warren, Fellow ASME, vice- 
president and general manager of General 
Electric Company's Turbine Division, has 
received an honorary DS degree from Union 
College in recognition of his achievements in 
the field of turbine engineering. 

Henry T. Heatp, Mem. ASME, who left 
the presidency of New York University 
October 1 to become head of the Ford Founda- 
tion, received the honorary degree of Doctor 
of Civil Law from the university. 

Henry Bicetow Oatiey, Fellow ASME, 
consnltant and retired vice-president of 
engineering, The Superheater Company, New 
York, N. Y., was elected to honorary mem- 
bership in the American Society for Testing 
Materials. 

Award of the first Member-for-Life Fund 
Medal of the American Institute of Electrical 
Engineers to F. E. Terman, provost and dean 
of the School of Engineering, Stanford Uni- 
versity, was made during the fall general 
meeting of the AIEE at Chicago, III. 

Lester M. Gotosmitrn, Fellow ASME, has 
been honored by the Atlantic Refining Com- 
pany for the completion of forty years of 
service with the company. He is general 
manager of the company’s engineering and 
construction department. 

Seven leaders in the metals field were 
honored by the American Society for Metals, 
with awards presented during the 38th Na- 
tional Metal Exposition and Congress held at 
Cleveland, October 8-12. Epnoar H. Dix, Jx., 
assistant director of research at the Aluminum 
Company of America’s Aluminum Research 
Laboratories at Pittsburgh, Pa., received the 
Albert Sauveur Achievement Award. 
Wittiam H. Essenman, for more than 39 
ycars national secretary of the ASM, was 
chosen by society trustees for the ASM Gold 
Medal. Cartes M. .Wutre, recently: ele- 
vated from the presidency to the board chair- 
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manship of Republic Steel Corporation, re- 
ceived the ASM’'s Research Medal. Three 
scientists shared the ASM’s Henry Marion 
Howe Medal Award: ALExanper R. Tro1ano, 
professor and head of the Department of 
Metallurgy at Case Institute of Technology, 
Barnett, General 
Ohio; and 
engineer, 


Cleveland; 
Electric Company, 
Ricnarp P 
North American Aviation Corporation, Dow- 
Nippgs, professor of 


Wittiam J 
Evendale, 
FROHMBERG, senior 
ney, Calif. Ernest P 
metallurgy at Rensselaer Polytechnic Institute 
Troy, N. Y., was given the ASM's Teaching 
Award for his outstanding performance in the 
teaching of technical men 
C. C. Francx, Mem 
pointed consulting engineer at the Westing- 
house Electric Corporation's Steam Division, 
Graduated from The Johns 


ASME, has been ap- 


Philadelphia, Pa 
Hopkins University, where he received the 
BSCME) degree in 1926 and a master’s degree 
two years later, Mr. Franck joined Westing- 
house in 1928 


The International Associa 


Management 


tion announced the appointment of A. I 


Presentation of the Gantt Medal, under the joint auspices of The American Manage- 
ment Association, Inc., and The American Society of Mechanical Engineers, was 
made at a luncheon, September 17, at the AMA personnel conference in New York, 
N. Y. Left to right are J. Keith Louden, Mem. ASME, vice-president and general 





president of Socony Mobil Oil 
New York, N. Y 
man of its planning council. He will head an 
of member com- 


Ni KERSON, 
Company, Inc., as chair 
advisory group of executives 
panies. The group was 
year to promote the international exchange of 
affiliate 


formed early this 


management information. It is an dent, who presided over the luncheon. 
of the American Association, 
national management educational group. Also 
f IMA 


Management 
Hotitomon of the 


Laboratory has 


Editorial. 
Electric 


J. Herpert 


elected were 35 officers and directors General Research 





Some of the delegates to the Ninth International Congress of Theoretical and Applied 


Mechanics, September, 1956, in Brussels. Left to right are J. B. Keller, U. S. A.; 
J. McNamee, Great Britain; E. Reissner, U.S. A.; E. Carafoli, Rumania; J. Kampe 
de Feriet, France; P. H. Schlichting, Germany; W. Prager, U.S. A.; unknown; R. E. 
D. Bishop, Great Britain; J. N. Goodier, U.S. A.; S. Juhasz, U.S. A.; and A. Phillips, 
U.S. A. In the background is a flow diagram of the organization of Applied Me- 


chanics Reviews. 


Novemser, 1956 


manager, Commercial Division, York Corporation, York, Pa., who presented the 
recipient; J. W. Barker, ASME president and president Research Corporation; 
E. M. Derby, Mem. ASME, manager of management education, Metropolitan Life 
Insurance Company, New York, who presented the medal and certificate of award; 
Henning Webb Prentis, Jr., chairman of the board, Armstrong Cork Company, 
Lancaster, Pa., award winner; and Lawrence A. Appley, Affiliate ASME, AMA presi- 


been named advisory editor for a new ‘'Series 
on the Science and Technology of Materials’ 
which will be published by John Wiley & 
Sons, Inc., of New York, N. Y. 

Engineers at Work. R.R. Tucker, Mem 
ASME, Mayor of the City of St. Louis, Mo., 
whose ‘‘unemotional engineering approach 
to civic problems’’ from implementing an 
effective smoke-abatement program to the job 
of chief executive of the city, is nationally 
acclaimed in the Saturday Evening Post article 
‘*How to Rescue a City,”’ published August 18. 

Campus. Eric A. Warxer will succeed 
Milton S. Eisenhower as president of Pennsy]- 
vania State University. Dr. Walker, dean of 
the College of Engineering and Architecture 
since 1951, was appointed vice-president, July 
1. An electrical engineer, he came to Penn 
State from Harvard Underwater Sound Labora- 
tory, where he had charge of the develop- 
ment of ordnance weapons. 

Rurus OtpensurGcer, Mem. and chairman- 
elect of the Instruments and Regulators Di- 
vision ASME, joined the Purdue University 
faculty on September 1 as professor of engineer- 
ing sciences and mechanical engineering 
Mr. Oldenburger was director of research for 
the Woodward Governor Company. In 1954, 
he organized the second international con- 
ference on automatic controls, the Frequency 
Response Symposium of the ASME. He is the 
only American who was invited to give a 
principal address at the third meeting at the 
University of Heidelburg in Germany this 
past September and also gave the greeting 
of the ASME. 

Newman A. Harti, Mem. ASME, has been 
appointed professor of mechanical engineering 
and chairman of the department of mechanical 
engineering at Yale University to succeed the 
late Prof. W. J. Wohlenberg. 
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Aucust J. Dureti, Assoc. Mem. ASME, 
internationally known authority on stress 
analysis, has been appointed professor in the 
civil-engineering department at Illinois In- 
stitute of Technology, Chicago, Ill. He will 
also continue as supervisor of the stress-analy- 
sis section of the mechanical-research de- 
partment at Armour Research Foundation of 
Illinois Institute of Technology. 

NatHan M. Newmark, Mem. ASME, 
University of Illinois research professor of 
structural engineering, became head of the 
civil-engineering department September 1 
Dr. Newmark is author of more than 90 
papers in the field of structures and applied 
mechanics, and has received numerous awards 
for his research contributions. 

Rocker T. Sraton, Jr., Assoc. Mem. ASME, 
associate professor of industrial engineering 
at the Georgia Institute of Technology, in 
addition to his teaching duties will also serve 
during the 1956-1957 academic year as assist- 
ant dean of engineering. 

Lincotn H. Crarx, professor of marketing 
at New York University’s Graduate School of 
Business Administration, assumed the director- 
ship of the Wallace Clark Center of Inter- 
national Management at the University on 
July 2. 

Witt1am Gomserc, Mem. ASME, director 
of the management engineering department of 
the International Ladies Garment Workers 
Union, has been appointed professor of indus- 
trial engineering at Washington University, 
St. Louis, Mo. 

James N. Macpurr, Mem. ASME, has been 
named head of the department of mechanical 
engineering at Duke University. He comes 
from Princeton University where he was 
associate professor of civil engineering 

Research. Georce H. Hickox, Mem 
ASME, formerly program director for engi- 
neering sciences with the National Science 
Foundation, has been named director of re- 
search at the Army Corps of Engineers Research 
and Development Laboratories, Fort Belvoir, 
Virginia 

Duncan Garpiner, Mem. ASME, has been 
named director of research and development 
for Vickers Incorporated, Detroit, Mich. 

Davip Sarnorr, Chairman of the Board of 
the Radio Corporation of America, received 
an electronic air conditioner with no moving 
parts, a magnetic tape-recording system for 
television, and an electronic amplifier of light 
from company scientists to mark his 50th 
anniversary of service in the fields of radio, 
television, and electronics. 

Officers. Aurrep Ipp.es, Fellow ASME, 
president of The Babcock & Wilcox Company, 
has been elected president for the forthcoming 
year of the Atomic Industrial Forum, Inc 
He succeeds Walker L. Cisler, Fellow ASME, 
president of the Detroit Edison Company, who 
served as president of the Forum since that 
organization's inception in April, 1953. 

Perer B. Gorpon, vice-president of Wolff 
and Munier, Inc., New York, N. Y., has been 
nominated for the presidency of the American 
Society of Heating and Air-Conditioning Engi- 
neers. The report of the nominating com- 
mittee also includes for first vice-president, 
Exmer R. Queer, director and professor of 
engineering research, The Pennsylvania State 
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University, University Park, Pa.; for second 
vice-president, ArtHur J. Hess, president of 
Hess-Greiner & Polland, Los Angeles, Calif. ; 
and for treasurer, Cuarces H. Pesrerriecp, 
professor of mechanical engineering, Michigan 
State University, East Lansing, Mich. 

Jusrus T. Vottsrecut, Mem. ASME, presi- 
dent of Energy Control Corp., was elected 
national president of the Instrument Society 
of America during its 11th Annual Instrument- 
Automation Conference and Exhibit in New 
York, N. Y., September 17-21. He assumes 
office November 1 for a one-year term succeed- 
ing Robert T. Sheen, president of the Milton 
Roy Company, Philadelphia, Pa. 

Cartyte M. Asuxey, chief staff engineer 
at Carrier Corporation, Syracuse, N. Y., was 
installed as president of The American Society 
of Refrigerating Engineers at the society's 
52nd annual meeting held at the Sheraton- 
Gibson Hotel in Cincinnati, Ohio. 

Ruporpn A. Scuatzex, vice-president and 
director of engineering, Rome Cable Corpora- 
tion, has been elected president of the Ameri- 
can Society for Testing Metals. Kennetu B. 


Woops, Purdue University, is vice-president 

Ricuarp K. Cook, chief of the Sound Section 
of the National Bureau of Standards, has been 
elected president of the Acoustical Society of 
America for the term 1957-1958. 

At the annual General Meeting of the In- 
stitute of Physics held in London, England, 
July 16, 1956, O. W. Humpureys, the director 
of the General Electric Company, Ltd., in 
charge of research, was elected president of the 
institute. 

Wiru1aM J. Durina, president of Precision 
Castings Company, a Division of Harsco 
Corporation, Syracuse, N. Y., was re-elected 
president of the American Die Casting In- 
stitute for the 1957 term. C. J. Sueeuan, Die 
Casting Division, Aluminum Company of 
America, Garwood, N. J., was elected vice- 
president. 

Lestrz F. Zsurra, Colonel, QMC-USAR, 
Mem. ASME, consulting engineer, and director 
of public relations for the Georgia Institute of 
Technology, has been elected president of the 
Quartermaster Association, Atlanta Chapter, 
for 1956-1957 


Annual Survey of Technical 
Institutes for 1955-1956 


A REPORT summarizing the results of the 
Twelfth Annual Survey of Technical Institutes, 
which was made in January, 1956, has been 
prepared by Leo F. Smith, dean of instruction, 
Rochester Institute of Technology, and appears 
in Technical Fducation News, September, 1956. 
All institutions were asked to report enroll- 
ments as of Jan. 2, 1956. The present survey 
includes enrollments for 71 schools in the 
United States, two more than the number 
reporting a year ago. In addition, the enroll- 
ments in 11 Canadian schools are included. 

The survey reveals that a total of 31,145 full- 
time students were enrolled in the 71 institutes 
reporting. This represents an increase of 16.2 
per cent when compared with 26,766 reported 
one year ago. In addition, 36,018 part-time 
students were reported this year, an increase 
of 6 per cent over the 33,981 reported last year. 
The grand total of 67,163 is an increase of 
10.5 per cent as compared with 60,747 reported 
in 1954-1955. Enrollment in the Canadian 
schools is not included in these comparisons. 


State and Municipal Institutes 


An enrollment of 11,460 regular day students 
in 22 institutes is reported as compared with 
11,255 in the same number of schools last year. 
The part-time enrollment this year is 11,090 
as compared with 10,451 one year ago. This 
year the Williamsport Technical Institute is 
included in the survey for the first time. 


Privately Endowed Technical Institutes 


An enrollment of 5000 regular day students is 
reported by 12 schools as compared with 4624 
in the same institutes one year ago. The part- 
time enrollment of 10,033 this year compares 
with 8503 reported one year ago. 


Extension Divisions of Colleges 
and Universities 


A regular day enrollment of 5123 students in 
extension divisions of 14 colleges and uni- 
versities, as compared with 4608 in the same 
number of schools last year, is reported. The 
part-time enrollment of 9594 this year com- 
pares with 11,319 last year. This lower part- 
time enrollment is due in a large measure to 
the fact that no enrollment report was received 
this year from the Technical Institute and 
Community College of Temple University. 


Proprietary Technical Institutes 


A regular day enrollment of 9414 students 
in the 21 schools is reported, which compares 
with 6153 reported by 19 schools one year ago 
The part-time enrollment this vear is 4404 as 
compared with 2800 last year 

This year enrollments from the DeVry Tech- 
nical Institute, Chicago, Ill.; Industrial Trades 
Institute, Akron, Ohio; and Radio Electronic 
Television Schools, Detroit, Mich., are re- 
ported for the first time 


YMCA Schools 


The day enrollment of 148 students in two 
schools is reported this year which compared 
with the 126 reported by the same schools 
last year. The part-time enrollment this year 
was 897 as compared with 908 one year ago 


Canadian Schools 


The day enrollment for the 11 Canadian 
Schools reporting is 4539 students, which 
compares with 2648 reported by seven schools 
a year ago. The part-time enrollment is 
11,597 as compared with 8033 last year. 
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This year enrollments from the Ecole Tech- 
nique, Hull, Que.; Ecole Technique, Trois- 
Rivieres, Que.; Textile School, St. Hyacinthe, 
Que.; and Vancouver Vocational Institute, 
Vancouver, B. C., are included for the first 
time 


Summary and Conclusions 


As a result of this survey, the following 
general conclusions may be drawn 


1 Day enrollments have again increased 
significantiy this year (16.2 per cent), and 
the part-time enrollments to a somewhat lesser 
degree (6 per cent). Total enrollments are 
up to 10.5 per cent 

2 One new municipal institute, Williamsport 
Technical Institute, reported this year for the 
first time. Three proprietary institutes, De- 
Vry Technical Institute, Industrial Trades 
Institute (Akron, Ohio), and Radio Electronic 
Television Schools, also reported for the first 
time. At the suggestion of C. R. Ford, 
assistant director of training in the Canadian 
Department of Labour, several additional 
Canadian institutes have been included 

3 The New York City Community College 
of Applied Arts and Sciences in Brooklyn, 
N. Y., reported the largest day enrollment with 
2378 students. The largest part-time and 
total enrollments were reported by Ryerson 
Institute of Technology (4274 and 6026, 
respectively). Others reporting large total 
enrollments were the Long Island Agricul- 
tural and Technical Institute at Farmingdale, 
5290; Rochester Institute of Technology, 
4960; Penn State Technical Institutes, 4763; 
and New York City Community College of 
Applied Arts and Sciences, 4635 


literature 


Air Pollution 


GrowING nationwide concern over the 
problems of air pollution is reflected in the 
second of a series of three reports on the 
subject scheduled for publication this year by 
The American Society of Mechanical Engineers, 
according to F. S. Mallette, secretary of the 
Committee on Air Pollution Controls of 
ASME 

The first, published in July, 1956, provided 
a list of instruments and devices useful in the 
study of air pollution. The report 
titled “‘Guide to Research in Air Pollution,"’ 
issued October 15, deals with current research 
in the field. Air-pollution control equipment 
of all kinds will be the subject of the third 
A monthly newsletter, Smog News, is also 
published by the Committee 

Research projects described in the booklet 
include efforts to control impurities in auto- 
mobile exhausts, development of various 
instruments useful in sampling and analyzing 
various atmospheres, measurements and anal- 
ysis of dust and other impurities in the air, 
the influence of smog or infections in plants 
and animals, including humans, and related 
topics 

Copies may be obtained for $1.50 by writing 


current 
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to the Order Department, The American 
Society of Mechanical Engineers, 29 West 
39th Street, New York 18, N. Y. 


Stack-Spray Dust Collectors 


More material on air-pollution control is 
contained in this pamphlet dealing with a 
specific problem. Industrial users of solid 
fuels in urban communities faced with stricter 
regulation of fly ash and dust from boiler 
stacks during soot-blowing and fire-cleaning 
periods, may find this method of control 
useful Available from Bituminous Coal 
Research, Inc., 121 Meyran Avenue at Forbes, 
Pittsburgh 13, Pa., at 25 cents a copy. 


Arid Lands 


Tue American Association for the Advance- 
ment of Science has issued a volume on ‘The 
Future of Arid Lands."’ Representatives from 
28 countries met at Albuquerque and Socorro, 
N. Mex., to consider the present state of 
research and development on arid-zone prob- 
lems and to formulate recommendations for 
new lines of research. Thirty-four papers are 
grouped under the topics: ‘“The Broad View," 
“Variability and Predictability of Water 
Supply,’’ “‘Better Use of Present Resources,” 
‘Prospects for Additional Water Sources,”’ 
and ‘‘Better Adaptation of Plants and Animals 
to Arid Conditions.'’ Copies are available 
from the AAAS, 1515 Massachusetts Avenue, 
N. W., Washington 5, D. C., at $6.75 a copy. 


Disaster Guide 


‘“PrEPARATION for Peacetime and Wartime 
Disaster in Industry,’’ an unprecedented guide 
to current thinking in industrial security, has 
been published as a special issue of Civél 
Defender, national civil-defense magazine. 

Included are articles by 30 authors who could 
reasonably be said to be the top authorities 
on plant security, emergency administration, 
and disaster control 

Single copies of ‘‘Preparation for Peacetime 
and Wartime Disaster in Industry"’ are availa- 
ble from the publisher at $1 per copy, but 
bulk rates for the purchase of copies in quan- 
tity are available on request. Inquiries should 
be addressed to: Civil Defender, Box 1641, 
Mobile, Ala 


Coming Meeting 


Automation 


An Office Automation Conference cospon- 
sored by Fordham University School of 
Business and a Human Engineering Conference 
cosponsored by Manhattan College School of 
Engineering with Richard Rimbach Associ- 
ates will be held during the Third Interna- 
tional Automation Exposition at the Trade 
Show Building in New York, N. Y., Novem- 
ber 26-30. 

Gordon L. Mattson, office automation 
consultant, will manage the Office Automation 


Conterence whose objective is to provide top 
management with information to guide them 
in making use of automation in data processing 
and the many other kinds of office work where 
the revolutionary techniques are applicable. 
Objective of the Human Engineering Con- 
ference is to provide top management with 
essential knowledge of the design of systems 
for human use, and especially, of the relation- 
ship between automation and the individual. 
Exhibits at the exposition will provide the 
‘show how” for both conferences. Products 
on display will include all equipment and 
components necessary to ‘“‘automate’’ any 
process in office or plant—from automatic 
assembly, handling and data-processing equip- 
ment, to subminiature relays and switches. 
Complete details concerning registration 
and schedule of the eight sessions will be 
mailed to interested persons upon request 
from Richard Rimbach Associates, Inc., 
525 Lexington Avenue, New York 17, N. Y. 


Management 


APPLICATION Of scientific management to 
cost control will be the subject of a Cost 
Control Conference to be held at Illinois 
Institute of Technology, Chicago, Ill., Decem- 
ber 6-7. 

The conference is the ninth in a series de- 
voted to time study, materials handling, wage 
incentives, work and measurement study, 
quality control, methods improvements, sys- 
tems and procedures, and similar subjects. 

It is being sponsored by Illinois Tech's 
industrial-engineering department and Na- 
tional Center for Education and Research in 
Dynamic Equipment Policy. More than 500 
Management representatives are expected to 
attend. 


Computers 


TecunicaL papers by 28 of the foremost 
computer authorities will be presented at the 
1956 Eastern Joint Computer Conference and 
the exhibition which will be held December 
10-12 at the Hotel New Yorker and adjoining 
Manhattan Center, New York, N. Y. Lead- 
ing manufacturers of computers and associated 
products will exhibit. Registration fee at the 
conference is $5 for members of the three 
sponsoring societies: Institute of Radio 
Engineers, American Institute of Electrical 
Engineers, Association for Computing Ma- 
chinery; $8 for nonmembers. For advance 
egistration ($1 less in each class) write to 
1956 Eastern Joint Computer Conference, Box 
1599, Grand Central Station, New York 17, 
N. Y. 


Electric-Arc-Process Celebration 


Firry years of electric-furnace steelmaking 
will be celebrated at the 14th annual Electric 
Furnace Steel Conference, sponsored by the 
Electric Furnace Steel Committee of the 
American Institute of Mining, Metallurgical, 
and Petroleum Engineers, to be held December 
5-7, in the Morrison Hotel, Chicago, III. 

A number of important technical papers 
have been scheduled, and a program of tours 
on December § will include plant trips. 
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The ASME group who went on the scenic, circle air trip over 
Colorado highlighting such places of interest as the new Air 
Force Academy, Colorado Springs and beautiful, colorful 
mountain country around Denver. The trip was one of the 
outstanding events of the 1956 ASME Fall Meeting in Denver, 
Colo., September 10-12. Also viewed from the air was 
Pikes Peak. At Pueblo the plane circled the giant Colorado 


Canon City and the Royal Gorge of the Arkansas River, and 
the world’s highest suspension bridge. Then flying north- 
ward to Rocky Mountain National Park along the Continental 
Divide, the group saw magnificent scenery—snow-capped 
peaks and “belts of gold” formed by the aspen trees in blos- 
som. On the return trip towering peaks and the famous 
resort town of Estes Park, the Big Thompson Canyon, and the 


Fuel & Iron steel mill. 


From Pueblo, the trip continued to 


Rocky Mountain Section Host to 
1956 ASME Fall Meeting in Denver 


More than 330 engineers attend technical sessions 
on solar energy, technical education, automation, 
and other recent, notable technical developments 


“AMERICA iS an entity containing within 
itself all the ingredients necessary for its 
growth and success—or for its decline and fail- 
ure,"" ASME President J. W. Barker pointed 
out at the President's Luncheon, in his talk, 
“Competition Begins at Home."’ 

This function highlighted the opening day 
of the 1956 Fall Meeting of The American 
Society of Mechanical Engineers held Septem- 
ber 10-12, at the Cosmopolitan Hotel in 
Denver, Colo., with the Rocky Mountair 
Section of the Society acting as host. 

“This is a fact we cannot repeat too often,’ 
he added, “‘for it may help to clear upsome of 
the confusion about our competition with the 
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Soviet Uni... in the training of scientists and 
engineers. The figures which indicate that 
Russia is outstripping the United States in 
the training of scientists and engineers are 
valid and they are significant." 

“IT should be the last person in the world to 
ridicule them,’’ Dr. Barker declared, ‘“‘but 
I think it is more important for us to look at 
our engineer shortage in terms of our own 
requirements and not in terms of a frantic 
contest to make our statistics look better than 
those of the communists." 

“Examined on that basis,’’ Dr. Barker said, 
“the engineer shortage is extremely serious and 
may get a lot worse before it gets any better."’ 


Jan. 1, 


city of Boulder were all clearly visible. 


He cited figures just released by the Special 
Surveys Commission of Engineers Joint Council 
with the staff assistance of the Engineering 
Manpower Commission, groups set up to 
work on common problems of the major 
engineering societies. The figures, based on 
questionnaires received from 414 industrial 
and government organizations employing 
about 140,000 engineering graduates, showed 
that these organizations expected to increase 
the number of their engineer employees by 
10.4 per cent before the end of 1956 and that 
their actual estimated requirements would call 
for an increase of 14.2 per cent if the men were 
available. (See Mecnanicat ENGINEERING, 
October, 1956, pp. 990-991 

Figures for some specific categories on the 
increase of engineers expected and wanted by 
1957, were as follows: transportation- 
equipment industry, 22 per cent more expected, 
35 per cent more wanted; makers of profes- 
sional and scientific instruments, 15 per cent 
more expected, 26 per cent more wanted; 
federal, state, and local government agencies, 
5 per cent expected, 11 per cent wanted 
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Dr. Barker said that the problem tends to 
intensify itself because schools are unable to 
compete with industry to get the teachers to 
train engineers, and because ‘modern 
technology is increasing the demand by requir- 
ing a greater proportion of -ngineers to other 
workers in the labor force 

Our technology is threatening to strangle 


itself in its own complexity, simply because 


more 


engineers and scientists are themselves creating 
the need for more engineers and scientists, 
in geometrical progression. Herman Wouk, 
in ‘The Caine Mutiny,’ described the Navy 
as a master plan devised by geniuses for 
execution by idiots. It may be that some day 
someone will describe our technology as a 
master plan designed by a few geniuses for 
execution by a great many geniuses,’ Dr 
Barker said 

Among the corrective measures suggested 
by Dr. Barker were renewed personal interest 
by engineers in their local school systems and 
an increase in the amount ot pers« nal and 
corporate gifts to institutions of higher 
learning 

Clifford H. Shumaker, 
ASME Region VIII acted as toastmaster and 
Kelly, executive assistant to the 
welcomed the 


Vice-President, 


George V. 
Mayor of the City of Denver, 
guests to the city and presented the ‘‘Denver 
Dollar’’ to Dr. Barker 


President Barker Confers With 


Governor Johnson 


In a statement issued after a meeting with 
Colorado Governor Ed C. Johnson, September 
10, at which the problem of the current 
critical shortage of high-school mathematics 
discussed, Dr 


and science teachers was 


Barker urged that retired engineers and 
scientists be recruited to teach on a part-time 
basis 

Present at the meeting with Dr. Barker and 
Governor Johnson was Robert F. Blanks, 
who represented the Colorado Engineering 
Council, composed of representatives of major 
engineering societies. Mr. Blanks is vice 
president of Great Western Aggregates, Inc 
of Denver 

Many retired men and women, Dr. Barker 
added, pensioned off by their companies at age 
65, would Often, 
under today’s regulations, they are excluded 
from the teaching profession by regulations 


which require a minimum number of hours of 


make excellent teachers 


training in educational techniques, he added 

‘Right now, these regulations often act, 
not to raise our educational standards, but to 
lower them,’ Dr “At the same 
time that America needs more engineers and 
scientists we find that our future supply is 
being choked off right at the source, at the 
high-school level." 

Educators throughout the 
expressed concern over the fact that a high 
proportion of our high-school students 
receive such inadequate instruction in science 
and mathematics that they cannot qualify 
for admission to college 

Dr. Barker urged greater public interest in 
the personnel requirements of local school 
systems and suggested that it is the duty of 
parents, business men, and others to work with 


Barker said. 


country have 


Novemser, 1956 


school boards to amend those requirements, at 
least temporarily, if they are found to be 
“unrealistic or operating to exclude qualified 
people from our school systems."’ 

Older persons who taught only on a part- 
time basis would not burden school pension 
systems nor interfere with the promotion or 
advancement of younger teachers. They 
would, however, help to fill present needs for 
teachers, Dr. Barker said. 

Dr. Barker also said he agreed with the 
position taken at the Governors’ Conference 
in Atlantic City, N. J., by Governor Johnson, 
advocating the use of teacher's aides to relieve 
teachers of routine administrative details 


Technical Program 


Solar Energy. Furnaces heated by the 
rays of the sun, often considered a future 
source of unlimited energy for industry, are 
already serving as valuable tools for scientists 
and engineers. 

An analysis of the value of solar furnaces 
was contained in a paper presented by Guy 
Beneviste and Nevin K. Hiester of Stanford 
Research Institute, Menlo Park, Calif 

Because solar furnaces generate temperatures 
of more than 6000 F in an atmosphere free of 
burning gases, electrode fragments, or other 
impurities, researchers can heat samples with- 
out exposing them to unwanted contamina- 
tion 

Use of solar furnaces in developing and pro- 
ducing cermets and other special alloys is of 
particular significance because of the current 
interest in such high-temperature materials 


for use in jet and rocket engines. Solar in- 
stallations have also been used to conduct 
high-temperature research programs in oxidiz- 
ing atmospheres, in air, and in controlled 
atmospheres with special quartz containers 
High-temperature refractories have been puri- 
fied in the furnaces. 

According to the authors, the largest solar 
furnace installed to date is a unit 200 ft in 
diam, built by The Centre National de la 
Recherche Scientifique in France. Another of 
the same size is planned for installation in New 
Mexico by the U. S. Air Force 

The theory of solar furnaces has been known 
since ancient times but only recently explored 
in a systematic way. Modern research instal- 
lations use either lenses or a series of mirrors to 
attain their high temperatures. 

To use the solar furnace effectively, at- 
tention must be given to many details such as 
physical mountings, sun-tracking mechanisms, 
target holders, control mechanisms, and so on 
Even with these problems, said the speakers, 
it will prove an important tool in tke research 
and development of new high-temperature 
metals for industry. 

Although the solar furnace is coming into 
prominence only now, the principle is not 
new, the authors pointed out. According to 
an ancient account, Archimedes defended the 
city of Syracuse by setting fire to the invading 
navy of Marcellus, using ‘‘a burning glass 
composed of small square mirrors moving 
every way upon hinges, which when placed in 
the sun's rays, directed them upon the Roman 
fleet, so as to reduce it to ashes at the distance 
of a bow shot."’ 


The shortage of science and mathematics teachers is discussed at the Governor’s 


office in Denver. 


At the meeting, September 11, ASME President Barker, /eft, 


presents his proposal to help relieve the shortage by using retired engineers and 


scientists to teach high-school students, to Governor Ed Johnson, center. 


R. F. 


Blanks, right, representing the Colorado Engineering Council, looks on. 
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Chances are the discussion dealt with solar energy and its application when, /eft 
to right, A.S. Leonard, R. Lepetich, J. I. Yellott, and R. C. Hadley paused to chat 


Although it is possible, in theory, to obtain 
temperatures up to 4500 C, various losses cut 
the practical attained temperature to 3500 C, 
or about 6300 F, the speakers said. This 
corresponds to an equilibrium heat flux ab- 
sorbed by the target of about 1000 watts per sq 
centimeter, if conduction and convection 
losses, about one-third of all losses, are dis- 
regarded. 

The basic principle behind the solar furnace 
is that the sun's intensity yields from 0.8 to 
1.1 kw of energy per sq meter at the earth's 
surface. These figures, rough approximations 
applying to many parts of the United States, 
will vary according to the season, altitude, 
latitude, clearness of the atmosphere, and 
other factors. Gathering this energy and 
concentrating it at a focal point is the job of 
the solar furnace. Because lenses are costly, 
most solar furnaces operate with parabolic 
mirrors. 

In addition, a paper by J. I. Yellott, an 
authority in the field, dealt with using the 
energy of the sun to power radio trans- 
mitters in next year's earth satellite, develop- 
ment of solar energy in the Soviet Union, use 
of solar energy to power steam, hot air, and a 
modified “‘turbojet’’ engine. Mr. Yellott 
had statistics that indicate that solar energy 
will become increasingly important in this 
century as reserves of oil, coal, and nuclear 
fuels run low. He underscored his statistics 
by stating that 95 per cent of the world's 
population lives within latitudes in which 
solar energy is a potential source of power. 

Power. Centralized control for steam- 
electric generating stations offers the ad- 
vantages of greater power production per em- 
ployee needed, and improved performance 
during start-up and emergencies. On the 
other hand, variations in operating efficiency 
of extremely large units justify more elaborate 
supervisory control. 

Potential savings through more economical 
loading cf today’s units are sizable, and will 
be far greater in the future as generating-unit 
sizes increase and transmission systems become 
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more complex. Thus instrumentation for 
future generating stations should be split into 
three groups according to P. S. Dickey, 
president of Bailey Meter Company, Cleve- 
land, Ohio, in his paper. He suggested the 
groups be divided as follows: 


1 Instrumentation needed to guide the 
operators. This will be a simplified version 
of the instruments used in today’s control 
centers. It will be designed for maximum 
reliability, suitable for actuation of automatic 
controls, and will include the necessary indi- 
cating and recording devices to guide the 
operator during normal, start-up, and emer- 
gency operation. 

2 Data-gathering and analog-type process- 
ing equipment for precise performance deter- 
mination. This instrumentation will be of 
the highest possible precision, and applied so 
it can be easily removed from service for 
checking. 

3 Instruments transmitting to scanning 
devices designed to accomplish any desired 
objective from simple fault analysis to com- 
plete detailed performance testing of major 
units and/or auxiliaries. 


This splitting of instrumentation offers 
such advantages, according to the author, as 
(1) simplifying the control center, (2) per- 
mitting the gathering and processing of pre- 
cise performance data outside the control 
center, and (3) facilitating the direct and 
continuous sending of incremental cost data to 
the load dispatchers for economical loading ot 
the system. 

This arrangement will also eliminate the 
need for a large results department. The 
data-processing equipment will prepare per- 
manent continuous records of unit performance, 
and complete test data can be taken and in- 
terpreted continuously during early stages of 
operation. 

Automatic Office. When office automa- 
tion catches up with factory automation, you 
can burn the blueprints and tear up the paper 
work, because electronic machines will be 


making the decisions, stated H. Ford Dickie, 
a General Electric engineer. An automatic 
system in which the typing of the customer's 
order would be the first and last manual op- 
eration was seen as a key to reduced operating 
costs. 

“The ‘paper curtain’ separating manu- 
facturing, finance, marketing and enginecring 
may be torn down,"’ Mr. Dickie said, as plants 
become more automatic. This destruction of 
barriers between departments may well bring 
new benefits in the form of ‘‘functional inte- 
gration.” 

Starting at the time a customer's order is 
received, Mr. Dickie described an electronic 
system that would automatically transmit 
information to the manufacturing plant, the 
district office, the warchouse, and the customer. 
At the factory other machines would maintain 
inventory information and schedule various 
manufacturing steps through a complicated 
system that would take into account dozens of 
variables and instantaneously adjust itself 
whenever an unexpected event, such as a 
breakdown, occurred on the production line. 

Machines to perform these complex func- 
tions are now available or will be on the 
market within a year. 

At the same time that machines become more 
complex, Mr. Dickie said, systems and pro- 
cedures should be simplified. He quoted a 
statement by a fellow-engineer, Dr. Zay 
Jeffries: “‘Our progress depends to a considera- 
ble extent on secing to it that the simplifica- 
tion processes move forward in approximate 
balance with the complicating processes (so 
that) individuals do not become casualties of 
their own complexities." 

In time, progress in the mechanization of 
manufacturing control will fully match auto- 
mation advancements in the shop. Pro- 
duction control systems, Mr. Dickie pointed 
out, have been stagnant for 20 years. But the 
advent of operations research techniques, the 
greater interest of industrial engineers ‘in 
production management and the increasing 
availability and understanding of electronic 
computers promise a brighter future for office 
automation. 

‘Offices process data,’ Mr. Dickie said, 
“the way a factory processes steel and copper. 
Data are the raw material for the production 
control office. On this raw material various 


N. K. Hiester, co-author of ‘The Solar 
Furnace: New Tool for High-Tempera- 
ture Work,” discusses the paper at a 
technical session 
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Delbert Faust, /eft, and M. B. Trillhaase, center, chairman and vice-chairman, respec- 
tively, of a Production Engineering Session, discuss a technical paper by H. Ford 


Dickie, right 


operations are performed—sorting, filing, 
multiplying, rearranging, summarizing, com- 
paring. The data are transformed into a 
finished product—informational reports. 

“Just as a finished product of a factory is 
valuable only when it is salable, similarly 
the finished product of the office—treports, 
orders, etc.—are valuable only when they give 
a firm foundation for operating decisions."’ 

Mr. Dickie contrasted today’s conventional 
systems, under which an office staff handles 
great masses of paper work and goes through 
a process of trial and error to arrive at an 
efficient work load on production machines, to 
a new scheduling computer. This desk-size 
machine which stores thousands of pieces of 
information in its electronic ‘‘memory’’ en- 
ables a scheduler to determine the load on his 
production line simply by setting a dial for 
the quantity of products desired. The ma- 
chine automatically extends, summarizes, and 
instantaneously compares this potential load 
with the available production capacity. 

Such systems cut manufacturing cost by 
reducing idle machine time. 

General Electric is applying the principle of 
integrated data processing in several automa- 
tion projects, putting production data in a 
form the machines can ‘‘digest’’ the first time 
it is used. 

One system now in use involves transmitting 
customers’ orders by telegraph directly from 
the sales offices all over the country to the 
plants producing the equipment. With this 
method, an exact duplicate of the customer's 
order and a punched tape are received at the 
plant. The tape provides selected data for 
punched cards which are then used in pro- 
duction control as well as in other functions, 
such as finance and marketing. 

Mr. Dickie also outlined other aspects of a 
completely automated plant including a 
single center combining engineering and fac- 
tory operational planning, production schedul- 
ing, and marketing-data planning. No more 
blueprints would be sent into the shop. In- 
stead, magnetic tapes would guide the ma- 
chines in time, quantity, and dimensions. 
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Incentive systems may be based on good 
maintenance and the number of hours the 
automated equipment is in operation. 

There will be greatly increased emphasis on 
reliable marketing forecasts. 

Monday morning test runs will be made on 
the automated system to see whether all 
“‘automata”’ are in condition for the full range 
of tasks for the week ahead. 

Other technical papers presented discussed 
developments in gas-turbine power, machine 
design, power, education, hydraulics, pro- 
duction engineering, and process industries. 

Digests of available papers will appear in the 
“*ASME Technical Digest’’ Section in forth- 
coming issues of MecHANicaL ENGINEERING. 


Availability List for 1956 
ASME Fall Meeting Papers 


Tue papers in these lists are available in 


separate copy form until July 1, 1957. Please 
order only by paper numbers; otherwise the 
order will be returned. Copies of these papers 
(25 cents to members; 50 cents to nonmembers) 
may be obtained from the ASME Order De- 
partment, 29 West 39th Street, New York 18, 
N. Y. 


Paper No. Title and Author 


Gas Turbine Power 


56—F-20 5000-kw Dual-Fuel Gas Turbine for 
Industrial Power, by R. J. 
Brown and A. N. Smirx 

An Industrial Plant Installation of 
a Gas Turbine to Generate Power 
and Process Steam, by H. L. 
Dwyer and C. A. Payne 


56—F-21 


Heat Transfer 


56—F-6 Turbulent Free-Convection, Heat- 
Transfer Rates in a Horizontal 
Pipe, by J. P. Fraser and D. J. 


Oakey 


Mollier Diagrams for Water Near 
Bubble Point, by ANprE Van 
Haute and B. H. Sacz 

Determination of Thermal Con- 
ductivities of Metals by Measur- 
ing Transient Temperatures in 
Semi-Infinite Solids, by S. T. Hsu 


56—F-9 


56—F-11 


Hydraulics 


56+F-8 Development of Hydraulic Opera- 
tion for Gates and Valves, by 
W. H. Konter 

56—F-10 Cavitation Characteristics of Gate 
Valves and Globe Valves Used as 
Flow Regulators Under Heads 
up to About 125 ft, by J. W. Bart 


Machine Design 


56—F-1 Curved Beams With Eccentric 
Boundaries, by J. P. Vuposic, 
F. J. Bocarnus, and J.C. Durpen 

Graphical Shoe-Brake 
by G. A. G. Fazexas 

Kinematic Analysis and Synthesis 
Using Collineation-Axis Equa- 
tions, by W. J. Carrer 

Tables of Functions for Short 
Cylindrical Shells, by R. B. 
McCattey, Jr., and R. G. Kevry 

56—F-18 Calculating the Size of Flywheel 

Required for a Synchronous 
Motor-Driven Reciprocating 
Compressor, by M. N. Havserc 


56—F-3 Analysis, 


56—F-4 


56—F-5 


Management 

56—F-12 Human Factors in Engineering 
Management, by H. M. Mitter, 
Jr. 

Engineering Management in Rec- 
lamation, by L. N. McCretran 


56—F-17 


Power 

56--F-7. The Solar Furnace—New Tool for 
High-Temperature Work, by 
Guy Benveniste and N. K. 
HigsTer 

Boiler Cleaning—Methods and 
Controls, by L. B. Scnveter 

Instruments and Control—Key to 
Economical Performance of 
Steam-Power Plants, by P. S. 
Dickey 

Power from Solar Energy—Some 
Fundamental Factors, by J. I. 
YELLOTT 

Estimating Partial-Load Perform- 
ance of Large Reheat Turbine- 
Generator Units, by S. D. Futton 
and D. W. R. Morean, Jr. 

56-—F-22 Utilization of Lignite, by E. C. 

Micter and C. F. Hawrey 


56-—F-15 


56-—F-16 


Process Industries 

56—F-19 A Preliminary Analysis of a Turn- 
ing Jet, by A. S. Lenarp 

Production Engineering 


56—F-2 Measurement and Mechanization of 
Production-Control Scheduling, 


by H. F. Dicxiz 
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Shown at head table, Welcoming Luncheon, held during the 11th Annual Petroleum Mechanical Engineering Conference, 
September 2, are /eft to right: J. M. Stevenson, Chairman of Technical Events; Lowell Wilhoit, Chairman of Registration; John 
Lee, Chairman of Hotels; William B. Gregory, Chairman of Finance; H. H. Meridith, Jr., Secretary of the Petroleum Division 
Executive Committee; M. A. Scheil, Chairman of the Petroleum Division Executive Committee; Joseph W. Barker, President, 
ASME; C. H. Shumaker, Vice-President, Region VIII ASME; I. H. Comroes, Chairman of the North Texas Section of the ASME; 
J. W. Lacy, Vice-Chairman and Secretary of the Dallas Arrangements Committee; J. M. Clark, Divisions Manager; J. S. Rearick, 
Vice-Chairman of the Petroleum Division Executive Committee; Alex Quayle, Vice-Chairman of Reception Committee; Ben C. 
Heald, Chairman of Entertainment Committee; E. R. Holloway, Chairman of Plant Trips; and James A. LeVelle, Vice-Chairman, 


Publicity Committee 


More Than 700 Attend Successful ASME 
Petroleum Mechanical-Engineering Con- 
ference in Dallas 


Tue eleventh annual Petroleum Mechanical- 
Engineering Conference, sponsored by the 
Petroleum Division of The American Society of 
Mechanical Engineers with the co-operation 
of the North Texas Section, was held Septem- 
ber 23-26 at the Statler-Hilton Hotel, Dallas, 
Texas. 

More than 700 engineers from the United 
States, Canada, and Venezuela, representing 
every phase of the industry, were in attendance 
and some actively participated in the out- 
standing program covering the mechanical 
problems of the petroleum industry 


President's Luncheon 


ASME President Joseph W. Barker delivered 
the address at the Welcoming Luncheon on 
‘Industry, Education, and Professional Socie- 
ties’’ after greetings from the Hon. R. L. 
Thornton, Mayor of Dallas, and a response by 
Clifford H. Shumaker, Vice-President, ASME 
Region VIII. 

President Barker called attention to the 
fact that “‘Our American way of life is founded 
upon the art of applying the great sources of 
power in nature for the use and convenience 
of man."’ Each new application of scientific 
discovery calls for more engineers 

As late as 1900 there was one engincer- 
scientist for every 250 empioyees in American 
industry. By 1950 this ratio had increased 
to one for 60 employees and in 1953 the 
Company reported one 
every 15 employees. 


General Electric 


engineer-scientist for 
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In the aircraft industry in 1954, the ratio was 
one for every eight.’ 

Unless the demand materially slackens, he 
pointed out, a current shortage of 24,000 
engineers will become 43,000 by 1964. A 
further complication is the fact that the 
pressure for more training will prevent any 
great improvement in the quality of engineer- 
ing education for some years to come 


Social Events and Banquet 


The meeting was launched Sunday night, 
September 23, at a ‘Get Acquainted "’ reception 
at the hotel. This reception was presided 
over by Frederick F. Murray, president of the 
Oil Well Supply Division of US Steel Corpora- 
tion. More than 500 registrants and their 
wives attended the Monday night cocktail 
party which was held at the Dallas Athletic 
Club 

The banquet given Tuesday night was high- 
lighted by awards presented by M. A. Scheil, 
chairman, Petroleum Division, ASME, and an 
address by L. T. Potter, executive vice-presi- 
dent of Lone Star Gas Company. Mr. Potter 
said, ‘The engineer in the modern industrial 
world must be more than a pure technician 
to be truly successful. He must make his 
contribution to the building of the human 
spirit. The human spirit may blossom more 
often, if not more sublimely, in the work-a-day 
world than in any other way."’ He explained 
that in the program the title of his talk read 
“Engineering—A Life.'’ The theme, how- 


E. J. Wacker, 


ever, was ‘engineering a life." 


Jr., Chairman, Dallas Arrangements Commit- 


tee, presided. 


Technical Program 


The technical program consisted of 35 
papers and two panel discussions presented in 
20 sessions. Various phases of the industry 
including economics, job evaluation and in- 
dustrial psychology, and automation, as well 
as maintenance, mechanical design, construc- 
tion, operation code and development prob- 
lems were considered. 

Digests of available papers will be published 
in the “‘ASME Technical Digest"’ section in 
forthcoming issues of Mecnanicat ENGINEER- 


ING 


Inspection Trips 


Two inspection trips were scheduled and 
sessions were suspended on Tuesday afternoon 
to encourage participation. One trip visited 
the Magnolia Pipe Line Company's Keller 
Station. This is a 2500-hp motor-driven 
centrifugal pump station, which is remotely 
controlled from an operating console located 
some 100 yards from the pump station. 

Those who went on the other trip visited 
the Emsco Derrick and Equipment Company's 
D & B Garland plant and the Oil Well Supply 
Division of the US Steel Corporation. 


Women’s Program 


In addition to the President's Luncheon, the 
banquet, and the cocktail party at the Dallas 
Athletic Club, the special program arranged 
for the women included various receptions, 
coffee hours, and a luncheon and style show 
at the County Club. 
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Availability List of Papers for 
1956 ASME Petroleum 
Mechanical Engineering 
Conference 


Tue papers in this list are available in 
separate copy form until July 1, 1957 
order only by paper numbers; otherwise the 
order will be returned Copies of these 
papers (25 cents to members; §0 cents to 
nonmembers) may be obtained from the ASME 
Order Department, 29 West 39th Street, New 
York 18, N. Y 


Please 


Title and Author 


Problems 


Ammonia 


Paper No. 
56—PET-1 Mechanical-Design 
Connected With 


Synthesis, by C. E. Frerse 


The Maintenance Challenge in a 
Petrochemicals Plant, by P. S 
SKAPrI 

Psychological Tests in an Engi- 
neering Department, by J. M 
Parisu 

Models as a Design Tool, by 
B. L. Paton 


Maintenance-Organization Fac- 
tors in the Modern Refinery, 


by C. H. Trorrer 


Problems Encountered in the 
Manufacture and Rating of 
Air-Heat Exchangers, by J. | 
CARTER 

Practical Economics for Refinery 
Mechanical Engineers, by T. S 
FENNEMA 

Seiection of Materials for Con- 
struction of Catalytic Re- 
forming Units, by J. J. Hur, 
J. K. Detcurer, and G. R 
WorrELL 


Hydraulic Drives Using Rich 
Oil-Power Units, by B. J 


THOMPSON 


PET-10 


A Program for Controlling Con- 


Costs, by J. E. 


struction 


Ross 


Radiographic Inspection of Lead 
Linings During Fabrication, 
by W. Sxipa 

Problems Encountered in the 
Selection and Use of Air- 
Cooled, Heat-Transfer Equip- 
ment, by T. H. Kino and 
D. D. Brown, Jr. 


Operating Considerations in the 
Application of Gas-Turbine- 
Driven Centrifugal Pipeline 
Compressors, by A. L. 
VAUGHAN 


PET-14 Remote Control and Operation 
of Booster Stations on the 
Platte Pipeline System, by 


F. D. Marts 


Maintenance Welding High- 
Test Line Pipe, by A. M. Hitt 
and F. W. Zim 
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PET-19 


PET-23 


PET-30 


Job Evaluation 


for Sampling Par- 
Matter in High- 
Streams, by 


Apparatus 
ticulate 
Pressure Gas 
R. L. Sotnicx 


Cold-Weather Pipe Lining, by 
J. E. Lye 

A System of 

Salary Determination, by A. 

DE LEon 


Performance of 6061-T6 Alumi- 
num Flanged-Pipe Assemblies 
Under Hydrostatic Pressure, 
by H. H. Gsorce, E. C. 
RopasauGcn, and M. Hott 


Experience With Positive Dis- 
placement Meters in Oil-Pipe 
Service, by D. C. McKintey 


Materials Aspect of Some High- 
Temperature, Refinery-Piping 
Applications, by E. A. Srica 


Remote-Controlled, Engine- 
Driven, Centrifugal, Gas- 
Compressor Station, by R 
LocH1aNo 


Strength Characteristics of Rock 
Samples Under Hydrostatic 
Pressure, by R. O. Brep- 


THAUER 


Offshore Mobile Units—Present 
and Future, by R. J. Howe and 
B. G. Coiuipp 


Application of Diesel-Electric 
Traction Power to Oil-Well 
Drilling, by B. H. Herner 


Electrification of Oil-Well Drill- 
ing Rigs—Using Transporta- 
tion-Type Equipment, by F. A. 
Compton, Jr., and C. D. 
NEITHAMER 


On Porosity and Rock Strength, 
by A. D. Toppinc 


Semi-Automatic, Gas-Engine- 
Driven, Centrifugal, Gas- 
Compressor Station, by G. B. 
McInrtosn, JR. 


Practical Aspects of Using 
Diesel-Electric Railway 
Equipment on Drilling Rigs, 
by H. D. Reppinc 


Prevention of Destructive En- 
gine Failure by Spectrographic 
Analysis of Crankcase Oil, by 
R. E. Linnarp, C. B. Turet- 
KELD, and R. T. Brapes 


Pulsation Absorbers—Their De- 
sign and Application, by 
H. M. Wyarrt, Jr. 

Lease Automatic Custody Trans- 
fer, by S. H. Pope 


Design of Manifold Fittings 
for Special Temperature and 
Pressure Conditions, by W. R. 
Wotterine and A. J. Vazquez 

Aluminizing Aspects of Fabri- 
cated Pipe and Piping Com- 
ponents, by E. M. Petouset 


“ASME Coming Events 


Nov. 25-30 
ASME Annual Meeting, Hotel Statler; National 
Power Show, Coliseum, New York, N. Y 


Final date for submitting paper was July 1, 1956) 


March 10-16, 1957 

EJC Nuclear Engineering and Science Congress 
Convention Hall, Philadelphia, Pa 

Final date for submitting paper was Nov. 1, 1956) 


March 18-21, 1957 

ASME Gas Turbine Power Conference 
Sheraton-Cadillac, Detroit, Mich 

Final date for submitting papers was Nov. 1, 1956) 


Hotel 


March 27-28, 1957 

ASME Engineering Management 
Hotel William Penn, Pittsburgh, Pa 
Final date for submitting papers was Nov. 1, 1956) 


Conference 


April 8-10, 1957 

ASME Spring Meeting, Hotel Dinkler-Tutwiler, 
Birmingham, Ala. 

Final date for submitting papers—Dec. 1, 1956) 


April 22-24, 1957 

ASME Instruments and Regulators Conference, 
Northwestern University, Chicago, Ill 

(Final date for submitting papers—Dec. 1, 1956) 


April 25-26, 1957 

ASME Railroad Conference 
Chicago, Ill. 

(Final date for submitting papers —Dec 


Hotel Sheraton 


1, 1956) 


April 25-26, 1957 

ASME Management-SAM 
Statler, New York, N. Y 
Final date for submitting papers—Dec. 1, 1956) 


Conference, Hotel 


May 16-17, 1957 

ASME Wood Industries Conference, Winston 
Salem, N.C 

Final date for submitting papers—Jan. 1, 1957) 
May 19-23, 1957 

ASME Oil and Gas Power Conference, Kentucky 
Hotel, Louisville, Ky 

Final date for submitting papers—Jan. 1, 1957) 


May 20-23, 1957 

ASME Design Engineering Conference, Coli 
seum, New York, N. ¥ 

Final date for submitting papers—Jan. 1, 1957) 


June 9-13, 1957 

ASME Semi-Annual Meeting, Sheraton-Palace 
Hotel, San Francisco, Calif 
(Final date for submitting papers—Feb. 1, 1957) 
June 13-15 

ASME Applied Mechanics Conference, Univer- 
sity of California, Berkeley, Calif 
Final date for submitting papers—Feb. 1, 1957) 
August 11-15 

ASME Heat Transfer Conference, Pennsylvania 
State University, University Park, Pa 

(Final date for submitting papers—April 1, 1957) 


Sept. 9-13 
ASME IRD-ISA Conference, Auditorium, Cleve 
land, Ohio 


(Final date for submitting papers—May 1, 1957) 


Sept. 22-25 
ASME Petroleum Mechanical Engineering Con- 
ference, Hotel Mayo, Tulsa, Okla 


(Final date for submitting papers—May 1, 1957) 


Sept. 23-25, 1957 
ASME Fall Meeting, Hotel Statler, Hartford, 
Conn 

(Final date for submitting papers 


Oct. 7-9, 1957 

ASLE-ASME Lubrication Conference, 
York Hotel, Toronto, Ont., Canada 
(Final date for submitting papers—June 1, 1957) 
(For Meetings of Other Societies, see page 1070) 


May 1, 1957) 


Royal 
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ASME IRD Activity 
Boosts ISA Conclave 


Durinc the week of September 17-21, 
many members of The American Society of 
Mechanical Engineers were among the 36,000 
who registered at the New York Coliseum 
in New York, N. Y., to view 450 equipment 
exhibits and attend 45 technical sessions in the 
Instrument Society of America’s eleventh 
annual conference and exhibit. 


ASME people—especially participating In- 
strument and Regulator Division members 
were not at this huge conclave by accident. 
Instruments and automatic-control equipment 
primarily mechanical or electromechanical in 
character dominated the booths and the 
sessions abounded with papers describing 
progress in a wide variety of mechanical sys- 
tems for continuous process measurement and 
control. But even beyond this incentive, 
our Society visitors had a real stake in this 
meeting: two of the most important and well 
attended technical sessions at the meeting were 


Over-all view shows some of the equipment displays at the ISA eleventh annual 
Instruments Automation Exhibit at the Coliseum, New York, N. Y., September 


17-21 


The most spectacular and well-attended exhibit at the ISA 
show was the first public display of Naval Research Lab’s 
National Bureau of 
Standards Chief, A. V. Astin, sitting, and ISA’s 1955-1956 
President Robert T. Sheen standing by the “moon.” 


full-scale model of the earth satellite. 
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instruments. 
raphy analyzer. 


planned and run by the ASME. On Monday, 
September 17, Bruce Hainsworth (Boston 
Section) chairmanned a group of three In- 
strument and Regulators Division papers on 
linear process control and valve dynamics. 
And on Tuesday, September 18, Bob Lovett 
(Wilmington Session), substituting for W. E. 
Vannah (N. Y.), ran a session which included 
Papers on wind-tunnel 
dynamics. 

Harry Karp, associate editor of Control 
Engineering, has this to say of the IRD sessions 
at the ISA meeting, ‘“To my mind they were 
one of the most highly successful and high- 
caliber technical sessions of the week. The 
most notable paper, from my standpoint, was 
the offering by Shell Development's Percy 
Cowley on “The Application of an Analog 
Computer to the Measurement of Process 
Dynamics’’’ (Paper No. 56—IRD-20). 

Other sessions, sponsored directly by ISA, 
covered instrumentation for: testing, process 
analysis, production processes, transportation, 
biology and medicine, nuclear radiation, 
aeronautics, and physical properties. There 
were also excellent workshops and clinics in 
data handling, maintenance, analytical in- 
struments, and special symposiums on “‘Com- 
puters in Process Control,’’ ‘‘Human Engineer- 
ing,"’ and “‘Management Problems in Auto- 
mation."’ Copies of the entire proceedings 
are available in two volumes ($8 each to non- 
members) from the ISA's national head- 
quarters, 313 Sixth Avenue, Pittsburgh 22, Pa. 

ASME members attending the product show 
say that the booth exhibits were superb—rang- 
ing from scores of displays of the familiar indus- 
trial measuring instruments (many completely 
new in design and operational characteristics 
through information-handling equipment, 


process and on 


Clinics and workshops were an important part of the In- 
strument Society of America conclave. 
with the principle of operation and applications for analytical 
The unit on the bench is a new gas chromatog- 


This one had to do 
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data loggers, telemetering systems, com- 
puters, and the like) on to a variety of actua- 
tors (control valves, servos, some motors, 
and so on). Pooling the comments of a few 
of these visitors, the equipment trends at the 
show were summed up as— 

*many more ruggedized in-stream type 
instrument analyzers on display this year 

* there was great emphasis on the “‘systems 
approach"’ in the booths 

* several new fast-response electrohydraulic 
and one new ali-electric valve actuator in- 
dicated the interest in this area 

* at least four companies have brought out 
new data-logging equipment in 1956 

Next year’s ISA conclave will take place in 
September in Cleveland, Ohio, ASME IRD 
people are already well into plans to partici- 
pate as strongly—and as well—in this forth- 
coming affair. 


Navy's Full-Scale Earth Satellite 
Shown 


The U. S. Navy exhibited a full-scale model 
of an earth satellite in which man hopes, a 
year from now, to make his first tentative 
probings of outer space. The scientists, 
during the technical session, predicted that 
observations of an orbiting satellite would 
enable man to know the size and some aspects 
of the shape of the earth to within an accuracy 
of 30 ft. This would reduce by a few hundred 
feet the uncertainty that science feels in respect 
to the size of the earth. 

The exhibit was a shiny, magnesium alloy 
globe, about 20 in. in diameter. The model 
had four radio aerials, each about 3 ft in 
length, and a few tiny windows through which 
measurements will be made if the experiments 
are a success. 

A Naval Research Laboratory spokesman 
said that the space vehicle would weigh 
about 21 Ibs when fully loaded. Half the 
weight will consist of a radio transmitter and 
a battery of instruments to report details of 
what space is like a few hundred miles above 
the surface of the earth. 

The Defense Department released some 
information on these instruments, designed 
and built by Project Vanguard scientists at 
the Naval Research Laboratory. A plastic 
cut-away model of the satellite's interior 
showed: (@) a ten-milliwatt ‘‘minitrack”’ 
transmitter that will be used to track the 
vehicle from ground stations; (4) tiny pressure, 
erosion, and temperature gages that will 
measure space conditions; (¢) a meteorite- 
collision microphone that will detect colli- 
sions between the satellite and tiny solid 
particles; and (4) ‘‘Lyman-Alpha"’ equipment 
for measuring the ionization produced by 
great solar flares on the face of the sun. 


Availability List of Papers for 
1956 Instrument and Regula- 
tors Conference 


Tue papers in these lists are available in 


separate copy form until July 1, 1957. Please 
order only by paper numbers; otherwise the 
order will be returned. Copies of these 
papers (25 cents to members; 50 cents to 
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onmembers) may be obtained from the 

ASME Order Department, 29 West 39th 

Street, New York 18, N. Y. 

Paper No. Title and Author 

56—IRD-19 The Effect of a Logarithmic 
Element in an Otherwise 
Linear Process-Control Sys- 
tem, by G. L. p’Omsrain 
and A. Rasowan 

56—IRD-20 The Application of an Analog 
Computer to the Measurement 
of Process Dynamics, by P. E. 
A. Cow.ey 


Nominations Open: 


Criteria for Validity of Lumped- 
Parameter Representation of 
Ducting Air-Flow Charac- 
teristics, by G. J. Fispier and 
T. R. Srarzer 


56—IRD-22 Application Limits and Ac- 
curacies of Control-Valve 
Flow Coefficient, Cv., by 
D.J. L. Lin and A. J. Hanssen 


56—IRD-23 An Analytical Study of Linear- 
ized Industrial Process Con- 
trollers, by D. D. Nys, Jr., 
and R. Y. Parapise 


56—IRD-21 


1958 ASME Officers 


Regional Nominating Subcommittee 
in each Region to be organized 


Tue 1957 National Nominating Committee 
of The American Society of Mechanical Engi- 
neers, charged with the responsibility of 
locating eminent leaders for the offices of the 
Society to be elected by the members for 1958, 
urge action on the part of the membership. 
They wish to stress the importance of giving 
early thought to the matter of searching out 
qualified individuals to serve as officers of the 
Society. 

In an effort to accomplish this, each Section 
will be requested to appoint a member to 
assist the Regional Representative on the 
National Nominating Committee. These Sec- 
tion representatives will be charged with the 
responsibility of seeking from their Section’s 
membership, qualified candidates. In this 
capacity, they will keep attention focused 
upon this vital and important matter. 

Names and addresses of the Representatives 
and the first and second alternates of the 1957 
National Nominating Committee were pub- 
lished on pages 773 and 774 of the August, 
1956, issue of Mecnanicat ENGINEERING. 

It is your obligation, privilege, and responsi- 
bility as well as that of every other member 
of the Society to assist the National Committee 
in obtaining the best men available. You can 
do your part by acting as a sponsor for those 
members who have the acknowledged qualities 
of outstanding ability and leadership in their 
profession. 


Offices to Be Filled for 1958 


To serve 1 year 
To serve 2 years 
To serve 2 years 
To serve 2 years 
To serve 2 years 


President... ne eee 
Vice-President—Region I... 
Vice-President—Region III 

Vice-President—Region V.. 
Vice-President—Region VII 


Director (Technological!) 
(1) To serve 4 years 

Director (Codes and Stand- 
ards) (1).... 

Director (Administrative) 
(i)... 


In the past there have been apathy and casu- 
alness associated with this responsibility, result- 
ing in either no candidates, or candidates 
picked at random as a last-ditch measure. 


To serve 4 years 


To serve 4 years 


The Committee believes that the Sections and 
the Technology, Codes and Standards, and 
Administrative groups have an abundance of 
qualified individuals who are ready and able 
to serve the Society as President, Vice- 
President, or Director. The Boards, Commit- 
tees, and Professional Divisions make their 
recommendations through nominating confer- 
ences provided for in the Constitution, By- 
Laws, and Rules of the Society. These con- 
ferences will be called by responsible Board 
Chairmen in a letter to the chairmen of all 
committees under their respective jurisdiction. 

You may, therefore, make your nomination 
through your Section’s representative, or 
directly through Raymond H. Stockard, 
Secretary of the 1957 National Nominating 
Committee, University of Rhode Island, Kings- 
ton, R. I. Your nomination must be on forms 
which can be obtained from members of the 
Nominating Committee as well as the New 
York office. 


ASME Elects New Officers 
by Letter Ballot 


As rrportep by the tellers of election, 1957 
officers, L. C. Morrow, A. R. Mumford, and 
R. W. Flynn, letter ballots received from mem- 
bers of The American Society of Mechanical 
Engineers were counted on Sept. 25, 1956. 
The total number of ballots cast was 12,353; 
of these 169 were thrown out as defective. 


Votes Votes 
for against 
For President 


William Francis Ryan 12,160 


For Regional Vice-Presidents 
—serve two years 
William Henry Byrne 
James Hagood Sams....... 
Rolland S. Stover. . 
Clifford H. Shumaker 


For Directors 
—serve four years 
Eugene William Jacobson. . 
V. Weaver Smith..... 





rew officers will be introduced and in- 
1g the 1956 Annual Meet- 
ne Society to be held at the Statler and 
, New York, N. Y., Novem- 


30, in ive 


whee duri 
ce cu 


» Horels 


Biographical sketches of the newly elected 
officers were published in the August, 1956, 
issue of MecHanicaL ENGINEERING, pages 785 
to 788. ASME Annual, AC-10, published early 
each year contains complete lists of officers 


unior Forum 
Condueted for the National Junior Committee 


by R. A. Cederberg,' Assoc. Mem. ASME 


Are Engineers Underpaid? 


Report of the Junior Session at 1956 
ASME Fall Meeting, Denver, Colo. 


By Oscar E. Froid” 


Tue topic “‘Are Engineers Underpaid?’ 
proved to be a most interesting and challeng- 
ing one of general interest for the Junior 
Session conducted at the Fall Meeting of The 
American Society of Mechanical Engineers in 
Denver, Colo ‘ Sept 10-12, 1956 

A panel of three speakers, each well estab- 
lished in the engineering profession, presented 
their views on this topic. The room origi- 
nally assigned to hold this particular session 
proved too small and the meeting had to be 
moved to one three times as large to adequately 
hold the interested audience 

Ralph Withrow, an engineer with vast 
practical experience and an authority on 
power-plant design injected the thought that, 
“Our profession should do everything in its 
power to assist industry in keeping the price 
of our products down or we will price our 
product right out of the world market. As 
the engineers are the ‘Intelligentsia’ we should 
be well aware of the direction and rate of 
climb that prices have been taking and the 
economic pitfall that lies ahead if they are not 
checked. This, although mass production 
has achieved astounding results, can only 
result through engineer design and planning.” 

J. A. McCormack, a graduate engineer, 20 
years out of college, and a Professional since 
1949, declared that force is no way to promote 
a raise. Well established in the oil and gas 
processing industry, Mr. McCormack felt that 
only through an individual's enterprise and 
increased efficiency was it possible to secure a 
higher rate of pay. 

Don Neithercut, Mem. ASME, 
practicing since 1942, and a Professional since 
1955, showed statistically that some engineers 
are not underpaid, especially those who work 
on a consulting basis for themselves and can 
fix their own fee. On the other hand some 


Assoc. 


1 Remington Rand Univac, St. Paul, Minn. 
Assoc. Mem. ASME. 

? Oscar E. Froid, Mining Division, Stearns 
Rogers Manufacturing Co., Denver, Colo., 
Assoc. Mem. ASME, Vice-Chairman of the 
Junior Session at Denver. 
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branches of the engineering-teaching pro- 
fession are so underpaid that recent engineering 
graduates find positions in industry paying 
twice the salary that the educator is receiving 
It is only through sideline activities that some 
of our engineering educators are able to make a 
living. Mr. Neithercut pointed out that his 
Statistics were substantiated by surveys con- 
ducted by the various engineering societies 


ASME Codes and_ 


The sessions lasted trom 8:00 in the evening 
until well past 10:30 and the participation 
from the floor was exceptional. If there was a 
point raised by the panel that did not receive 
comment from the floor it was a very minor 
one. One critical reviewer stated that, ‘“‘If 
industry is going to start the recent engineering 
graduate at such a high salary, why, then, must 
the engineers with five to ten years of experi- 
ence have to remain at a salary level equal to 
that of these novices? Why shouldn't they 
receive a salary that reflected their years of 
experience, the higher production output re- 
sulting from their work, the new products 
that they have helped to develop, and the in- 
crease in the cost of living? 

Mr. Withrow brought out the point that 
engineers do not advertise and therefore the 
public does not know what the engineer does 
and how he contributes to the continually 
rising standard of living that we enjoy. The 
only ones who know of the engineer's accom- 
plishments are other engineers. It is the 
public that has to be educated if the engineer 
is going to attain a full professional status, 
with a concomitant salary 

At the conclusion of the session, a vote from 
the floor was requested to determine how many 
of those present considered the engineer to be 
underpaid. Results: Unanimous agreement 
that they are relatively underpaid. Although 
the meeting ran overtime due to the active 
participation from the floor, it was not until 
well into the early hours of the next morning 
that the small groups which gathered to con- 
tinue the discussion finally decided to call it a 


day 


‘Standards Worksho 


é 
b 
- 


Standardization in the Nuclear Field 
Nuclear Standards Board. The organiza- 


tion meeting of the newly formed ASA Nuclear 
Standards Board was held September 18 in New 
York, N. Y. Twenty-two organizations were 
represented at the meeting, which voted to 
establish six new projects in the field of nuclear 
energy and to issue invitations to organizations 
to sponsor sectional committees to handle the 
work. The Society has received an invitation 
to sponsor a project on Codes and Standards 
dealing with Reactor Hazards. The other 
projects are: General and Administrative 
Standards, Instruments for Nuclear Reactors, 
Electrical Requirements for Reactors, Chemical 
Engineering Standards for the Nuclear Field, 
and Radiation Protection. 

Glossary of Terms in Nuclear Science and 
Engineering. The glossary, published by the 
Society, has been submitted to ASA by the Na- 
tional Research Council, for approval as 
American Standard under the General Accept- 
ance Method. The Nuclear Standards Board 
discussed this proposed standard, the first 
standard concerned with the nuclear-engineer- 


ing field to be submitted to ASA. Approval as 
American Standard is hoped for shortly 
When published as American Standard, the 
glossary will contain revisions made in some 
of the definitions as a result of the previous 
extensive distribution of the book 

Boiler and Pressure Vessel Nuclear 
Cases. Three cases dealing with pressure 
vessels that are intcgral parts of a nuclear 
installation were published in the October, 
1956, Mecnanicat ENGINEERING These 
are Cases 1224, 1225, and 1226, and are the first 
in the nuclear field that the Boiler and Pressure 
Vessel Committee has approved 


1956 Addenda to Boiler and Pressure 
Vessel Code 


Work is under way in preparation of the 1956 
Addenda and publication is hoped for within a 
month. Sections which have revisions that 
will be incorporated in Addenda are: Power 
Boilers (Sec. I), Material Specifications (Sec. 
I}, Unfired Pressure Vessels (Sec. VIID, and 
Welding Qualifications (Sec. IX). 
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Engineeing Soviets Perconnel Sri, le, Ageney 


Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 


Chicago 


New York 
84 East Randolph St 


8 West 40th St 


in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance 


San Francisco 
7 Post St 


Detroit 
100 Farnsworth Ave 





Men Available’ 


Works Manager, BSME; 35, four years’ heavy 
construction, two years’ electrical purchasing 
three years’ light chemical sales, five years light 
chemical-development management Will relo 
cate ME.-341 


Administrative Engineering, ME; 44; 11 years 
in management in metal cutting, sheet-metal 
fabricating, and inorganic-chemical processing 
Previous 12 years in production, project, and 
maintenance engineering Employees varied 
from 50 to 6000 Prefers anywhere but deep 
South ME-342 


Research Engineer, BSME, MS 
diversified background in design 
testing, research, teaching, and 
Specific areas of experience include 
namic analysis, and analog computers 
report writer. ME-343 


Administrative Assistant, MS (ME), MBA in 
Management, 34; three years superintendent of 
fabrication and installation of process equipment, 
one and a half years’ efficiency and cost studies 
controls, manufacturing costs; four and a half 
years assistant to superintendent of plate and 
structural-fabrication plant Prefers Southwest 
ME-344-San Francisco 


Project or Sales Engineer, BS (ME), BS 
Administrative Engineering; 37; seven years 
experience on various assignments such as pro 
duction engineering, methods, cost reduction, 
plant layout, liaison engineering, construction 
supervisor, and purchasing Location imma 
terial Me-345 





eight years 
development 
administration 
textiles, dy 
Capable 


Positions Available 


Mechanica! Engineer, 30-50, experience in the 
design of complex mechanical parts for military 
electronic equipment Will direct efforts of 
draftsmen and modelmakers in the layout and 
fabrication of parts of his design Extensive 
knowledge of materials and finishes. Will super 
vise tests on completed equipment such as life 
tests, field tests, and flight tests for operation 
$8000-$11,000. Employer will pay fee. Up 
state N. Y W-3878 


Director of Manufacturing for multiplant cor 
poration; to 48; graduate ME with ten to 15 
years’ experience in manufacture of heavy capital 
goods; multiplant executive experiencc; wide 
knowledge of steel fabricating, welding, and 
heavy machine-shop practice in durable goods 
Will supervise works managers of individual units 
in several oats Substantial interplant travel is 
necessary $20 ,000-$25,00 Headquarters, 
New York, N YY. W-3939 

Vice-President Engineering, to 48, preferably 
MME, to head engineering department of 400; 
must be registered PE in more than one state 
Product engineering in heavy capital goods ¢ ad 
heavy ordnance products including tanks, how 
itzers, etc. Must have 15 to 20 years’ engineering 
experience in heavy durable goods; five to ten 








1 All men listed hold some form of ASME 


membership 
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years as chief engineer in product engineeering. 
Must be excellent administrator with ability to 
plan and direct research, development, and en- 
gineering programs. $30,000—$35,000, depending 
on training, experience, personality, and previous 
earnings. Headquarters, New York, N. Y W- 
3940 


Industrial Engineer, 30-35, graduate experience 
in paper industry, preferably in mill and convert 
ing operations. $8000-$10,000 Headquarters 
New York, N. Y., with trips to plants. W-3945 


Production Manager, mechanical graduate, at 
least five years’ machine-shop, foundry, welding 
and metal-fabrication experience to supervise 
production, production control, tooling, schedules 
cost estimating, and —. —- $8000 
$12,000, plus bonus. Md WwW 


Sales Engineers. (a) Sales engineer, 30-35, 
mechanical graduate, engineering and sales ex- 
perience in mining and construction equipment 
fields. Considerable traveling. $6000—-$7200. (b) 
Assistant sales manager 40-45, mechanical 
graduate, engineering, field sales, and staff ex- 
perience covering construction-mining equip- 
ment. $10,000. Eastern Pa. W-3995 


Production Engineer, mechanical graduate 
planning, estimating, scheduling, follow-up, and 
co-ordination of production activities for a 
manufacturer of temperature-control devices, 
$7000—$8000 Newark, N. J., area W-3997. 


Materials-Handling Engineer, 25-40, graduate 
mechanical or industrial engineer or equivalent 
minimum of four years’ experience in industrial 
materials handling, covering all phases from re- 
ceipt of raw materials through processing to and 
including packaging. Should be familiar with all 
methods of materials handling with the possible 
exception of volume-bulk handling. To $7440 
Newark, N. J., area. W-4001 


Production Superintendent, 40-50, graduate 
mechanical or equivalent in practical experience 
and knowledge, with supplemental training. 
Knowledge and experience in the supervision of 
foremen in all phases of manufacturing of special 
machinery, maintenance parts, subassemblies, 
and complete assemblies. Must be capable of 
supervision in layout, set-up methods, sequence of 
operations, estimating for production and cost 
data. General knowledge of machine-shop prac 
tice on a job-shop basis. $7200—$8400 Prefer 
applicant in the Ohio area. Ohio. W-4009 


Mechanical or Electrical Engineer, graduate, 
38-44, broad knowledge of air-conditioning 
equipment and five to ten years’ experience with 
subcontractor on estimating, design, and con- 
struction of complete systems. Competent to 
analyze drawings and specifications, analyze bids, 
and participate in closings. Must have reputation 
for technical competence $18,000-$20,000 
East. W-4020. 

Junior Plant Engineer, mechanical graduate, 
either a recent graduate or an engineer with from 
one to six years’ experience. Will assist senior 
plant engineer in investigations of requirements 
ior the construction of new buildings, additions, 
and alterations; modernization of equipment and 
specifications for new equipment. Will plan and 
make plant and machine layouts, supervise work 
of outside contractors, follow up on projects being 


made in machine shop and maintain records of 
work in process Salary open Chicago, Ill 
Ww-4021 


Mechanical or Industrial Engineers, at least ten 
years’ diversified experience in metal manufactur 
ing including comprehensive supervision of in 
dustrial-engineering functions and methods. (a) 
Specialist to direct extended study of all aspects 
of budgetary control for tooling including jigs, 
fixtures, and abrasives. Will cover all paper 


work, accounting, practices of factory engineer 
ing, tool design, tool maintenance, tool-crib con 
trol (b) Specialist to review present control 


practices of $50 million inventory. Should have 
previous experience in this type of problem; also 
general knowledge and experience on budgetary 
control, production control and operations re 
search desirable. To $10,000. Ohio. W-4025 


Engineers. (a) Senior industrial engineers 
about 35, degree in industrial engineering, with 
five to eight years’ experience; will prepare major 
methods-improvement studies; initiate improve 
ments; make time and motion studies, and pre 
pare standards for industrial-engineering depart- 
(6) Senior quality engineer, 


ment. $6600-—-$7800 
about 35, BS in physics, mathematics, or engi 
neering, five to eight yéars’ experience, to plan 


and carry out complex phases of major quality 
control programs, to develop procedures and 
facilities and to analyze, evaluate, and interpret 
results. About $7800. (c) Quality engineer, 25 
35, BS in physics, mathematics, or engineering, 
two to five years’ experience in quality control 
$5400-$6600. Company pays placement fees 
South W-4032 


Production Assistant to General Manager, for 
company fabricating and assembling (as subcon 
tractor) major components of electronic gear with 
difficult mechanical and electrical characteristics; 
35-40; college graduate with engineering (prefer 
ably electronic) training. Must have managerial 
Supervisory experience in one or more areas of 
manufacturing Experience in line production 
and/or production engineering will be given 
preference. Wil! assist in manufacturing-produc 
tion scheduling and control, inspection, and pro 
duction engineering, with almost immediate re 
sponsibility for one or more of these areas 
$10,000—$12,000 Southeastern New England 
W-4035 

Textile-Mill Superintendent, experienced in 
woolen fabrics and equipment; some finishing 
and designing experience. Engineering approach 





w 


desired $7000, plus bonus Northern New 
England W-4048 
Production Planning Manager, engineering 


graduate, college mathematics through calculus 
Minimum of four to six years in production- 
planning work for an industrial manufacturing 
company with a wide number and variety of 
products. Some preference will be given to ex 
perience in job-shop press work. Will report to 
the chief industrial engineer. To $11,000. Pa 
W-4050 


Chief Engineer, 35-40, graduate, product-de 
sign and manufacturing experience in metal 
stamping, plastic molding, and assembly of novel 
ties and appliances. $12 eee ian 7,000, plus bonus 
Newark, N. J., area. W-40. 


Designer, graduate mechanical, considerable 
experience in heating, air conditioning, and 
ventilating, to make complete plans and specifica 
tions for churches, college, industrial plants, and 
residences. Salary open. N.C. W-4065 


Assistant General Manager, mechanical engi- 
neering training and at least ten years’ supervisory 
estimating, production, and cost experience, cov- 
ering precision fittings, springs, and instrument 
accessories. $8000—$12,000. New York, N. Y 
W-4086. 

Sales Engineer, chemical and/or mechanical 
background desirable, several years’ experience 
selling to the chemical-process industries, to sell 
small corrosion-resistant pumps. Advancement 
to field sales manager in charge of representatives 
$7500 Headquarters, Newark, N. J. area. 
w- 4099 


Production Planning and Control Manager, 
34-40, college graduate with engineering and/or 
business administration preferred, to develop and 
manage production planning, scheduling, and con- 
trol for a metal processor-fabricator. Must have 
production control and/or planning experience at 
supervisory-managerial !evel; solid training in 
and understanding of production-control prob- 
lems and techniques. Company employs 2000 
2500 people $10,000-$12,000. Southeastern 
New England. W-4092. 

Industrial Engineer, graduate mechanical, in 
dustrial, or civil, special aptitude for analysis of 
methods and for space planning; experience in 
materials handling helpful. Must be able to solve 
problems in industrial engineering. Some travel 
Salary and bonus ne mo ag — —— and 
qualifications. New York, W-409 
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Works Engineer, 35-45, mechanical or electrical 
uate, ten years’ engineering experience in 
eavy industry, such as steel. Should have 
broad background and proved record for ad- 
ministrative respousibilities over multiplant 
operations. Will responsible for engineering of 
two plants, one a rolling mill and the other a re- 
duction plant engaged in the manufacture of 
aluminum. Salary open. South. W-4098. 


Teaching Personnel, rank from assistant pro- 
fessor to department chairman, MS required, 
PhD desirable, to teach machine design, metal- 
lurgy, heat power, aeronautical option, nuclear 
option, or some combination of these fields 
Three mechanical engineers and one nuclear en- 
gineer required. Rank and salary commensurate 
with qualifications. Opportunity for year-round 
teaching in co-op program. Southwest. W-4100. 


Engineers. (a) Project engineer, graduate 
mechanical or eight years of broad engineering 
experience; United States citizen. Should have 
three or more years’ experience as a project engi- 
neer; familiarity with environmental! tests; 
working knowledge of both mass production and 
{oo-aep manufacturing practices. Will assume 
ull responsibility for a project. 000—-$15,000. 
(6) Design engineer, senior or junior, graduate 
mechanical preferred two or more years’ ex- 
perience in the design of small electromechanical 
devices, to design small precision electromechani- 
cal devices’ a existing designs for volume 
production 500_$9000. Company pays 
placement ee .-" Island, N. Y. W-4124. 
Plant, 30-45, 


Senior Engineer, BSME or 
equivalent, six years’ experience, background in 
heavy machine design, preferably mill equipment, 
oil-field equipment, mine and smelter equipment, 
etc. Eighty per cent boardwork machine design, 
major layout, project analysis, supervision of 
work of subordinates, cost analysis on major 
pr mill en; as jobs. Salary open. State 
of Wash. W_1125 


Engineers. (2) Development engineers, two, 
heat-transfer surfaces, one senior; BS or MS in 
chemical or mechanical engineering, with sound 
background in heat transfer, fluid flow, thermody- 
namics. Will study and evaluate heat-transfer 
surfaces and corresponding equipment; study 
competitive heat-transfer equipment; develop 
radically new types of heat-transfer surfaces, etc. 
$5000-$8500, depending upon experience. (6) 
Factory engineers, two, heat-transfer surface 
manufacture, one senior; BS in mechanical or in- 
dustrial engineering, working knowledge of met- 
allurgy and brazing, soldering, welding techniques. 
Will study and ondunte methods of manufacturin 
heat-transfer surfaces of all types, including finned 
tubes, plate fins, prime surface tubes; devise new 
methods of coil assembly, etc. $5000-$8500, de- 
pending upon experience. Upstate N. Y. W- 


Senior Machine De er, six to eight years 
of machine design, in field of metal-processing 
. Machine-tool design, packaging, 

and closure-machine experience considered likely 
background experience. Will study and evaluate 
methods of manufacturing heat-transfer surfaces 
of all types, with a view of actual development of 
new or improved types of production machines. 
Ability to Mhink A 4 is of utmost impor- 
tance. $8000-$10,000. UpstateN.Y. W-4131. 


Assistant Plant ‘Manager, 35-45, mechanical or 
chemical-engineering graduate, at ieast five years’ 
a gg A pote Me production ex- 

manufacturing in drug or 
Rilied ‘fields. Pig12.0C 000-$15,000. N. J. W-4136. 


Designer, Injection Molds, at least five years’ 
design-injection experience on plastic molds 
Will design molds for plastic-injection machines, 
some trouble-shooting on molds and some super- 
vision of other =, for a manufacturer of 
plastics. To $12, Company will pay fee. 
Chicago, Ill. C-5576. 


Associate Staff Engineer, mechanical or chemi- 
cal graduate, 25-40, at least three years in inspec- 
tion of flammable gas properties or safety work; 
know production and distribution of L.P. gas. 
Will be assigned as secretary to technical commit- 
tees; general corr on technical prob- 
lems: conduct training schools; some speaking 
engagements and some editorial work; 30 per cent 
travel, no long trips. $9000-$10,000. Employer 
will pay fee. hicago, Ill. C-5605. 


Assistant Engineer, graduate mechanical or 
civil, 25-44, five years’ experience and interest in 
an office position; knowled of concrete help- 
ful. Will assist with an ysis and design of 
various types of concrete ! and specifica- 
tions, preparation of stan equipment 
design, estimating, ome = , engi- 
neering aid to distributors on design, sales, pro- 
and drafting. Specialized training 
Five per cent travel. To $9000, 
Employer will pay 








duction, 
will be given. 
depending upon experience. 
fee. Chicago, Ill. C-5623. 
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Mechanical Engineer, graduate, 30-50, five 
years’ experience in chemical processes, knowl- 
edge of piping and ventilating. Will work as a 
project engineer handling all phases of mechanical 
work for new plants and the expansion of present 

lant facilities for a manufacturer of paint. 

500. Employer will pay fee. Chicago, II. 
C-5624. 

Product Designer, Flashlights, to 40, at least 
five years in production tooling or production 
engineering; knowledge of met ot Geneon, draw- 
ing, stamping, fabrication, and assembly. Duties 
will be to design flashlights and related products 
for mechanized productions. To . Com- 
pany will pay placement fee. Wis. C-5629. 


Chief Engineer, Pumps, graduate mechanical 
or equivalent, 35-55, ten years’ experience in re- 
sponsible design of centrifugal pumps; knowl- 
edge of application of pumps. Will report directly 
to works manager, responsible for department of 
four or five engineers on design of single and 
double suction, nonclog type a pumping equip- 
ment. Should have some LY: experience in addi- 
tion to design. $7500— ot Employer will 
pay fee. Chicago, Il. C 563 


Staff Industrial Engineer, to 45, at least five 
years’ experience in plant organization, salary ad- 
ministration, or job evaluation. Duties will in- 
clude general staff consulting work in above-men- 
tioned phases of industry or management engi- 
neering. Considerable travel; no car required 
Position is with an industrial consultant. $8400- 
$9600. Employer will pay fee. Headquarters, 
Chicago, Ill. C-5632. 


Chief Installation Engineer, mechanical grad- 
uate, to 45, four years’ supervisory installation 
engineering work covering cooling, lubrication, 
fuels, exhaust, ventilation, and/or controls sys- 
tems. Will analyze sales orders pertaining to in- 
stallations, work with customers on installation 
problems, develop accessories or modifications 


Actions of the ASME 


At a Meeting at 


A meetine of the Executive Committee of 
the Council of The American Society of Me- 
chanical Engineers was held, Sept. 17, 1956, 
in the rooms of the Society. The Committee 
recessed at noon to attend a luncheon at the 
Hotel Statler at which the 1956 Gantt Medal 
was conferred formally upon Henning W. 
Prentis, Jr. The miceting was reconvened in 
the afternoon. 

There were present: Joseph W. Barker, 
chairman; F. L. Bradley, F. W. Miller, 
A. C. Pasini of the Executive Committee; 
J. L. Kopf, treasurer, and ASME representative 
on UET; E. J. Kates, assistant treasurer; 
H. J. Bauer, chairman, Finance Committee; 
W. F. Ryan, president-nominee; D. W. R. 
Morgan, past-president; W. H. Byrne, vice- 
president; E. O. Bergman, director; H. C. R. 
Carlson, director; Joseph Pope, director; 
E. G. Bailey, past-president and ASME rep- 
resentative on Task Committ on New Engi- 
neering Societies Building; F. Thompson 
and H. E. Martin, ASME re ‘esentatives on 
UET; C. E. Davies, secretary; D.C. A. Bos- 
worth, T. A. Marshall, Jr., O. B. Schier, 
2nd, assistant secretaries; and Ernest Hart- 
ford, consultant. Louis Polk, member of the 
Executive Committee was unable to attend 
because of illness. 

Dues of Members in Foreign Coun- 
tries. A policy regarding dues of members in 
foreign countries has been in effect since Nov. 
25, 1945, and has received annual action since. 
Accordingly, the Executive Committee of the 
Council voted that for countries other than 
Mexico, the following policy regarding pay- 
ment of dues of members in foreign countries, as 


of systems, prepare mock-ups, trouble-shoot field 
engineering problems for a manufacturer of 
mechanical power. To $11,500. Employer will 
pay fee. Wis. C-5638. 


Production Engineer, mechanical graduate, at 
least five years’ experience in production or 
manufacturing engineering using machine-shop, 
forging, casting, welding, and heating operations. 

Will review drawings for manufacture, review 
changes, prepare procedures, review materials, 
investigate substitutions, and generally see that 
projects and parts are made as required for a 
manufacturer of mechanical power. To $10,000 
Employer will pay fee. Wis. C-5639 


Project Engineer, mechanical graduate, at least 
five years’ experience in project work in engine or 
related industry Will write work orders so 
manufacturing departments can do their work, ob- 
tain special information, co-ordinate operations 
between departments, maintain project files, 
progress reports, prepare estimates, approve 
change orders, order experimental material, and 
maintain schedules for a manufacturer of me- 
chanical power. To $10,000. Employer will pay 
fee. Wis. C-5640 


Senior Experimental Engineer, mechanical 
graduate, at least five years’ experience in experi- 
mental or developmental work in engines or allied 
equiftment. Will formulate test procedures, direct 
subordinates, compute results, analyze data, write 
reports and charts, maintain laboratory equip- 
ment, and learn to operate all test equipment, for 
a manufacturer of mechanical power. To $10,000 
Employer will pay fee. Chicago, !ll. C-5641. 


Designer, civil or mechanical, 30-45, at least 
five years’ experience in design of heavy struc- 
tures for heavy machinery; knowledge of cranes, 
trucks, gears, etc. Will be design engineer on 
overhead cranes for manufacturer of heavy 
machinery $6900. Employer will pay fee 
Wis. C-5665. 


Executive Committee 


Headquarters, Sept. 17, 1956 


approved by the Executive Committee of the 
Council on Nov. 25, 1945, be extended for 
another year: (1) That the Society adopt a 
policy requiring all dues to be paid in United 
States dollars; (2) if such payment becomes 
excessive, upon request, the Society may put 
the foreign member on suspended-dues list 
without service from the Society until such 
time as the Society may require him to pay his 
dues; (3) the young foreign student engineer 
who is in this country for one year may be 
permitted to pay the dues of a Student Member 
in order to have the privilege of receiving 
Mecuanicar ENGINgERING and attending meet- 
ings during his residence in the United States. 
on Technology. Upon recommen- 
dation of the Board on Technology, with 
the concurrence of the Organization Committee 
at its meeting on Sept. 6, 1956, the Executive 
Committee of the Council voted to authorize 
the formation of an ASME Solar-Energy 
Application Committee under the Board on 
Technology ‘‘to stimulate and develop a 
continuing program of Society activity dealing 
with the applications of solar energy’’ with 
the following personnel: J. I. Yellott, chair- 
man; E. A. Allcut, L. J. Briggs, E. A. Farber, 
H. C. Hottel, R. C. Jordan, and W. T. Reid. 
It was also voted to authorize the formation 
of a Technical Development Committee under 
the Board on Technology ‘‘whose duties shall 
be to promote the development of technical 
activities in the Society by (¢) continuous 
surveillance of growth of scientific and engi- 
neering knowledge; (6) anticipation of the 
need of technical-society activity in new 
fields of work; and (c) recommending, when 
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deemed proper, the formation of new group 
activity within ASME to serve the Society's 
needs in new fields of work’’ with the follow- 
ing personnel: J. W. Barker, chairman; R. C. 
Allen; A. D. Bailey; E. G. Bailey; H. L. 
Dryden; J. A. Hutcheson; C. F. Kettering; 
W. E. Reaser; L. N. Rowley, Jr.; Philip 
Sporn; G. B. Warren; C. E. Williams; 
and J. I. Yellott. 

1957 EJC Nuclear Congress. Upon rec- 
ommendation of the Board on Technology, at 
its meeting on Aug. 31, 1956, the Executive 
Committee of the Council voted to approve 
(1) participation in and sponsorship of the 1957 
Engineers Joint Council Nuclear Engineering 
and Science Congress by ASME (recommended 
by the Nuclear Engineering Division, ASME); 
(2) operation of the 1957 EJC Nuclear Congress 
by ASME with the understanding that the 
Congress will be self-supporting financially; 
(3) co-operation of ASME with the Inter- 
national Atomic Exposition held in conjunc- 
tion with the 1957 EJC Nuclear Congress. 

American Nuclear Society. On Sept. 7, 
1956, the executive committee of the ASME 
Nuclear Engineering Division adopted two 
resolutions regarding co-operation with the 
American Nuclear Society. The Executive 
Committee of the Council voted to approve the 
following two resolutions adopted by the 
ASME Nuclear Engineering Division regard- 
ing co-operation with the American Nuclear 
Society; to request the ASME delegation on 
Engineers Joint Council to recommend to 
EJC that it encourage the American Nuclear 
Society in its work, co-operating with it, and 
that through proper agencies the ANS be 
encouraged to consider membership in EJC: 

Resolution No. 1: (a) It is desirable for the 
EJC to authorize negotiations with the ANS 
aimed at including ANS in the Nuclear Con- 
gress in such a way that it enhances the prestige 
of ANS, in return for which ANS will plan 
only one national meeting per year instead of 
two as presently planned; (6) if this can be 
accomplished, the Nuclear Engineering Divi- 
sion of ASME will be happy to co-operate with 
ANS in regional conferences; and (c) the 
Nuclear Engineering Division feels that re- 
gardless of settlement, EJC Conferences on 
Nuclear Energy are vital to the field of nuclear 
engineering, and this Division intends to 
support them strongly. 

Kesolution No. 2: The Nuclear Engineering 
Division proposed that the Executive Com- 
mittee of the ASME Council recommend that 
EJC recognize that ANS is a professional so- 
ciety which is established and is of con- 
siderable stature; that ANS can serve the 
professional disciplines a useful function 
through cross-fertilization of nuclear fields; 
and that EJC encourage ANS in its work, co- 
operate with it, and urge ANS to join EJC. 

Board on Honors. Upon recommenda- 
tion of the Board on Honors, at its meet- 
ing on Aug. 31, 1956, the Executive Com- 
mittee of the Council voted to approve the 
following Awards for 1956: 

Blackall Machine Tool and Gage Award, 
Orlan W. Boston, Fellow ASME, Ann Arbor, 
Mich., and William W. Gilbert, Mem. ASME, 
Schenectady, N. Y., for their paper, “Forces 
and Power Required to Turn Aluminum and 
Seven Alloys.” 
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Charles T. Main Award, Marion John 
Balcerzak, Assoc. Mem. ASME, Evanston, 
Ill., for his paper, ‘“The Modern High-School 
Program as a Preparation for Engineering 
Education."’ 

Undergraduate Student Award, Amedeo 
John Morelli, Student Member, ASME, 
Bloomfield, N. J., for his paper, ‘‘Calculating 
Machines.”’ 

Arthur L. Williston Medal and Award, 
John A. Welsh, Student Member, ASME, 
Cambridge, Mass., for his paper ‘‘Building 
Character in Undergraduates.”’ 

Old Guard Prize, Joseph W. Jacobson, 
Student Member, ASME, E. McKeesport, IIl., 
for his paper, ‘‘Metallurgical Yield Stress 
Observation.”’ 

Topic for Charles T. Main Award. Upon 
recommendation of the Board on Honors, the 
Executive Committee of the Council voted to 
approve “‘A Critical Analysis of Student 
Chapters of the National Engineering Socie- 
ties’’ as the Charles T. Main topic for 1957. 

Appropriation for Presidential Ex- 
penses. The Nominating Committee, on 
June 18, 1956, voted ‘‘that the Budget Com- 
mittee be requested to provide presidential 
expense allowances that are realistic, thus 
eliminating one of the difficulties facing the 
Nominating Committee when selecting a 
nominee for the office of President.”’ 

President Barker reported correspondence 
with the recent past-presidents about the 
expenses they incurred during their terms. 
Extensive discussion brought out the difficulty 
of determining the amount of money which 
should be established as regular annual figure 
for presidential travel. It was recommended 
that a reserve be established for this purpose 
with a fixed annual amount in the budget 
each year somewhat larger than the President 
is allowed. 

As a guide to the Nominating Committee in 
approaching candidates for the presidency, 
the Executive Committee of the Council voted 
to adopt as a policy that the Society is to pay 
the actual and necessary travel expenses of its 
President. 


Heat Transfer Division, Custodian 
Fund. Upon recommendation of the Heat 


Transfer Division, the Executive Committee 
of the Council voted to approve the establish- 
ment of a Custodian Fund of the Heat Transfer 
Division, in accordance with the Policy on 
Custodian Funds. The Heat Transfer Division 
anticipates putting into this Fund the net 
receipts from the Industrial Exhibit to be held 
in connection with the forthcoming Division 
Conference at Pennsylvania State University, 
Aug. 11-14, 1957. 

Sections. Upon recommendation of Vice- 
President A. C. Pasini, the Executive Com- 
mittee of the Council voted to authorize the 
addition of Richland County, Ohio, to the 
Canton-Alliance-Massillon Section. 

Upon recommendation of Vice-President 
F. W. Miller the Executive Committee of the 
Council voted to authorize the Delaware 
Section to become a member of the Delaware 
Council of Engineering Societies in accordance 
with Article R11, Rule 7 pertaining to Section 
affiliation with local engineering organiza- 
tions. 

Certificates of Award. Upon initiation 


of their associates, and upon approval of their 
respective vice-presidents, Certificates of 
Award have been granted to the following 
retiring chairmen of Sections: Birmingham, 
James W. Sloan; Central Indiana, F. A. Ryder; 
Columbus, H. Hazard; Kansas City, R. Ben- 
ninghoven; and San Francisco, F. Wendell 
Beichley. 

A Certificate of Award was granted to 
H. W. Robb, of Schenectady, N. Y., for out- 
standing leadership in the development of 
standards formulated under ASME sponsor- 
ship. 

idl recommendation of the Boiler and 
Pressure Vessel Committee, approval was 
voted for granting of Certificates of Award to 
C. E. Bronson, retiring member of Sub- 
committee on Heating Boilers, 1935-1956; 
and William Ferguson, retiring member of 
Subcommittee on Heating Boilers, 1939-1956, 
and of Subcommittee on Miniature Boilers, 
1945-1956. 

ASME Representative on Planning 
Committee. The Secretary reported a com- 
munication from Dean J. H. Shera of the School 
of Library Science, Western Reserve University, 
Cleveland, Ohio, suggesting that the Society 
be represented on a Planning Committee on the 
Practical Utilization of Recorded Knowledge. 
The Executive Committee voted to appoint 
Colin Carmichael, of Cleveland, Ohio, to 
serve as ASME representative on that com- 
mittee. 

Iron Ring Ceremony, Calling of an 
Engineer. At the ASME Business Meeting in 
Cleveland, June 18, 1956, it was moved ‘‘that 
the President appoint a committee to consider 
adoption, possibly by ASME, possibly by 
EJC, of some ceremony analogous to the Cana- 
dian ceremony, the Calling of an Engineer."’ 
Upon recommendation of President Barker, 
the Executive Committee of the Council 
voted to designate the following a committee 
to consider the adoption, by ASME or EJC, of 
a ceremony analogous to the Canadian cere- 
mony, the Calling of an Engineer: A. C. 
Pasini, chairman; D. W. R. Morgan; G. A. 
Stetson; E. W. O’Brien; and F. S. Blackall, jr. 

New Engineering Societies Center 
At its meeting on July 3, 1956, the Executive 
Committee approved the report of the Special 
Task Committee on the new Engineering So- 
cieties Center and recommended approval by 
the Council in letter-ballot closing July 31, 
1956. The Secretary reported that the 22 
members of the Council unanimously approved 
the report. 

The Secretary reported that the report of the 
Special Task Committee had also been ap- 
proved by the boards of the American Society 
of Civil Engineers, the American Institute of 
Mining, Metallurgical, and Petroleum Engi- 
neers, and the American Institute of Electrical 
Engineers. The American Institute of Chemi- 
cal Engineers approved recommendations 1 
and 2 of the Task Committee report which 
provided that the proposed center be located in 
New York City on the present site. As the 
three other recommendations of the Task 
Committee were directed to the United Engi- 
neering Trustees of which AIChE is not a 
member, its Board withheld action thereon 
but appropriated $10,000 for the engineering 
study of the proposed center. 
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On Aug. 9, 1956, the UET approved a pro- 
cedure whereby the American Institute of 
Chemical Engineers could become a member 
body of the UET and forwarded it to the four 
Founder Societies for approval 

The Board of the AIChE on Sept. 8, 1956, 
reported its inability to accept the conditions 
proposed and appointed a committee for fur- 
ther negotiation with UET. After intensive 
discussion of various possible procedures by 
which AIChE might become a _ member 
body of UET and with full realization that 
such a procedure would set a pattern for the 
admission of additional societies, the Execu- 
tive Committee of the Council, for the guid- 
ance of the ASME representatives on UET, 
voted to instruct the ASME representatives on 
UET to proceed with the negotiations with 
the American Institute of Chemical Engineers, 
the general guiding principle to be that the 
policies and procedures should promote the 
unity of the engineering profession. 

The Executive Committee of the Council 
adopted a resolution discharging the Special 
ASME Task Committee, at their request, with 
sincere thanks 

ASME Representatives’ 
ECPD. Upon recommendation of the Board 
on Education and Professional Status, the 
Executive Committee of the Council approved 
the formal report of ASME representatives on 
Engineers’ Council for Professional Develop- 
ment for presentation at the annual meeting 
of ECPD, to be held in Detroit, Mich., Oct 
25-26, 1956 

Charles Franklin Kettering Award. I 
was recommended that a Charles Franklin 
Kettering Award be established as of Aug. 29, 
1956, his eightieth birthday, and presented to 
him on Oct. 4, 1956, at the fall general meet- 
ing of the American Institute of Electrical 
Engineers, of which he has been a member for 
52 years. By letter-ballot, the Executive 
Committee of the Council approved (1 
making the first Kettering Award to Charles 
F. Kettering in Chicago, Ill., Oct. 4, and (2 
authorizing the appointment of two represent- 
atives to a joint board to administer subse- 
quent Kettering Awards. E. G. Bailey and 
J. W. Barker were appointed ASME repre- 
sentatives on the Charles Franklin Kettering 
Board of Award. 

Arthur M. Greene, Jr. Legacy. The 
Society received a legacy in 1954 from the 
estate of Arthur M. Greene, Jr. In 1955 a pay- 
ment on account of the ultimate disposition 
of the estate was received by the Society 
On July 30, 1956, the Society received a check 
representing ‘‘its distributive share of the last 
substantial distribution to be made under 
Dean Greene's wiil.”’ 

Joint Awards. Awards, in which the 
Society participates jointly, have been made 
in 1956 as follows: John Fritz Award, Ben 
Moreell; Hoover Award, Herbert Hoover, Jr.; 
Daniel Guggenheim Medal, Frederick B 
Rentschler (posthumously ). 

Deaths. The Secretary reported the deaths 
of the following: E. H. Whitlock, July 4, 
1956, vice-president, 1933-1935; W. J. Wohlen- 
berg, Aug. 8, 1956, vice-president, 1942 
1944; H. C. Boardman, Aug. 6, 1956, chair- 
man, Boiler and Pressure Vessel Committee; 
and Sir Henry Guy, July 20, 1956, Fellow 


Report to 
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ASME, former Secretary, The Institution of 
Mechanical Engineers. 

The Secretary reported, with deepest regret, 
the death on August 16, of Katherine W 
Clendinning, managing editor, who was as- 
sociated with the Society for almost forty 
years. 

Appointments. The Executive Committee 
of the Council, upon recommendation of the 
Organization Committee, approved appoint- 
ments on Boards, Committees, and Joint 
Activities. (These appointments will be listed 
in ASME Annual, AC-IO, Personnel of Council 


Boards, and Committees, to be issued early 
in 1957 

The Executive Committee noted the follow- 
ing appointments of presidential representa- 
tives; Ninth International Congress on Ap- 
plied Mechanics, Brussels, Sept. 5-13, 1956, 
H. L. Dryden, J. M. Lessells, R. D. Mindlin, 
and W. M. Newmark. 

Dedication of Westinghouse Research Labo- 
ratories, Pittsburgh, Pa., Sept. 20, 1956, R. J. S 
Pigott. 

Tellers of Election of 1957 Officers, R. W 
Flynn, L. C. Morrow, and A. R. Mumford 


Candidates for Membership and Traneter in ASME 


Tue application of each of the candidates listed 
below is to be voted on after Nov. 23, 1956, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediately 


New Applications and 
eTransfers 


California 


®@ Bupney, Georce S., Burbank 
Carper, Victor H., Santa Clara 
Conrorp, Marvin G., Monrovia 
E1ce, Joun J., San Francisco 
NeEwELL, Joun B., Ventura 
@No.t, Geracp O., Alhambra 

@ Wricut, Haro_p M., Monterey 


Colorado 


Mep.in, WitiiaAM W., Denver 
TREVERTON, WarRD R., Denver 


Connecticut 


Brrpseve, Joun H., Stratford 
Frutkorr, Cart M., Middletown 
@ Kino, Cuarves, Wilton 

Sxove, Purip W., Darien 


Delaware 


Copsier, Mican H., Newark 
Evans, CLARENCE H., Wilmington 
Osperwin, Ropert E., Wilmington 
@ Qur_MaN, Barn, Wilmington 
Turner, Georce E., Wilmington 


District of Columbia 


Cuno, SunG Ho, Washington 
Mitier, Maurice L., Washington 
Rupoir, GARDNER W., Washington 


Flordia 


@ How Lanp, CuHarves S., Jr., 


Idaho 


NELSON, MARVIN L., Boise 


Jacksonville 


Illinois 


Bewinkorr, Irvine L., Maywood 
Draus, Ricnarp F., Chicago 

Jun, Franx G., Downers Grove 
LeVatiey, Joun R., Jr., Chicago 
Mitrcuect, Wirii1aM A., Morton Grove 
@ Nose, Joun J., La Grange Park 
Stnciarr, Georce M., Urbana 


Indiana 


CONNELL, NorMAN H., Mishawaka 
Newport, Harovp L., Brazil 

@ Reicuert, Herman A., Michigan City 
Yano, Kwano-Tzu, Notre Dame 


Kentucky 


RANGE, CLARENCE L., Louisville 


® Transfer to Member or Affiliate 


Louisiana 


BariLey, Frep W., Shreveport 
Bywater, Georce P., New Orleans 
Dyer, Jutrus C., Jr., Baton Rouge 
Lea, Maxwett A., Baton Rouge 
PreTROcARIO, JoserH A., New Orleans 


Maryland 


CAMPBELL, MetviIn R., Baltimore 
Evviott, Erie, Frederick 

Krerssic, Jacop F., Frederick 
LARSON, EuGene P., Frederick 

@ Lassaun, Epwarp D., Baltimore 
Murpny, Tuomas V., Jr., Baltimore 
@ Nirxa, Witc1asM A., Baltimore 
PARKER, Epwarp H., Baltimore 
PeaRRE, O. Jackson, Union Bridge 
Praseckt, Louis J., Timonium 

@ Wacner, Rosert J., Baltimore 


Michigan 

@® CummMinGs, Eustace W., Saginaw 
Ex, Ropert W., Inkster 
Garrney, THomas F., Bay City 
Ores, Davip W., Detroit 

Pierce, THomas H_., Saginaw 
Scurenk, Water J., Bay City 
Sunec, Curen B., Oak Park 


Minnesota 
® Hunecs, James, Minneapolis 
Mississippi 


MILLER, RANDALL J., Moss Point 


Missouri 


@ Burton, Ractpu A 
Rampt, GEORGE W., JR 
Scruccs, Epwarp B., St 


Nebraska 


@® Herman, Oscar H., Jr 
@® Newnouse, Keirn N 


Columbia 
Kansas City 
Louis 


Lincoln 
Lincoln 


New Jersey 


Brvyers, Ricuarp W., Leonia 
CrANMER, Louis W., Camden 

@ Hunt, Henry C., jr., Readington 
® Nowak, Frank J., North Haledon 
THAcKER, GrorGe W., River Edge 
Tuwinc, Joun W., Ridgewood 


New Mexico 


Foiey, Jeremian T., Jr., Albuquerque 
Hovpen, Rosert W., State College 


New York 


@ Antiert, S. Louts, Brooklyn 
BRENNER, Lesiie H., Elmhurst 
BrRownineo, WiittiaM W., Wellsville 
BucHsBAUM, FRANK, Kew Gardens 
@ Burris, Roy E., Jr., Schenectady 
Crauser, Henry R., New York 
Cronk, Ropert D., Wellsville 
Fitzroy, Nancy D., Schenectady 
FLAHERTY, Epwarp H., Olean 

@ GILLIGAN, STEPHEN V., Syracuse 
@ Grrorn, Ropert P_, Bedford Village 
Grirrin, Jonn J., Huntington 
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Or porers 


It’s a good “‘policy”’ to protect your valuable 
boilers with YARway Boiler Level Indicators. 

Instant ... accurate . . . continuous remote 
readings of boiler water levels are available 
on the instrument panel or wherever you 
wish in the plant. 

YARWAY’s new “wide vision” face gives 
brilliant readings from any angle... and the 
pointer is always visible, even at extreme 
high and low water levels. 

For brilliant “‘shines like a star’”’ readings 





on the boiler drum you’ll want to use 
Yarway Flat Glass Gages with Type ““M” 





Illuminators. 

From drum to panel and at all remote 
locations, YARWAY equipment gives you the 
safest boiler protection you can buy—proved 


beyond doubt in nearly 10,000 installations. 








q 


Yarway Remote Liquid 
Level Indicator. 





Write for Yarway 
Bulletin WG-1824. 











Yarway Flat Glass Water 
Gage with Type "M"” 
Iiluminators. Write for 

Yarway Bulletin WG-1812. 





YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


SEE THE YARWAY EXHIBIT IN BOOTH 532 AT 
POWER SHOW IN NEW YORK COLISEUM 
NOVEMBER 26-30. 


steam plant equipment 
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Hazvett, Irvine L., Wellsville 
HeINMILLER, Pau R., Schenectady 
Hoppe, Pauw J., Wellsville 

HusBarpD, FRANK L., Wellsville 
Keenan, Donacpv B., Utica 

Levine, Artuur L., Brooklyn 
Levine, Sour, Bayside 
NBIGHBORGALL, RoceR B., New York 
Owens, Raymonp L., Buffalo 
Pererson, Dean M., Rochester 
ReyNnotos, ALtex J., Utica 

® Rosatns, Josern E., New York 

@ Suay, G. Ciinton, Corning 
Srevens, Witi1am D., New York 
Srevens, WriitiaM G , Endicott 
Termin, ALBERT, Be/lerose 
Tonkin, CHaRies W., JR., 


North Carolina 


ANDERSON, Haro_p W._., Statesville 
Hinton, Caarves V., Charlotte 
@ Mason, WiiiiamM W., Greensboro 


Ohio 

@ Dunn, Tuomas J., Marion 
Harvey, Joun F., Barberton 

@ Hyier, Wacrter S., Columbus 
Menpez, Frank S., Akron 
Severx, Joser K., Wyoming 
Sutne, Ropert H., Dayton 


Oklahoma 

Cutpertson, W. LeRoy, Bartlesville 
Doyie, Harry E., Bartlesville 
Kir«, Evcmer L., Tulsa 


Tonawanda 


Oregon 


McGrecor, Donatp D., Portland 


Pennsylvania 

@ Aruerton, Ricuarp, Pittsburgh 

Cives, Crarr L., Altoona 

ConneLL, Leo F., Wynnewood 

@ Curtis, Littie Paut, East Pittsburgh 

Fiscuer, WittraM H., Pittsburgh 

@ Foutz, Cuarves J., Haventown 

Hearty, WiiviaM L., Philadelphia 
ounson, WittraM P., Jr., Erie 
Kennepy, Frank, Levittown 

@ Newman, Cart L., Philadelphia 

Serpcer, Epwtn H., Export 


Tennessee 


Perkins, Cuarces H., Knoxville 
® Toomer, Lamar C., Oak Ridge 
® Youno, Samvet A., Kingsport 


Texas 


Assott, Harvey M., Bellaire 

ALLen, Epwarp C., Houston 

Boyp, Wit E., Houston 

Couitirer, Samuet L., Houston 
Hacan, Sanvy W., Jr., Houston 
Harris, Joun W., Houston 
WriiuraMs, WituiaM L., 3xv, Houston 


Virginia 
Toomey, Joun B., Jx., Alexandria 


Washington 
@ Fe.ts, Wooprow R., Richland 
Tsow, Ropert H., Spokane 


West Virginia 


DzuReENDA, Micnaet L., Charleston 


Wisconsin 
@ Sreeve, Rocer L., Wisconsin Rapids 


Foreign 


ALEJANDRKE, Micuet, Mexico, D.F., Mexico 
Brooke, RayMonD, Sarawak, Borneo 

Campos D, Arturo, Mexico, D.F., Mexico 
Campos D, Francisco, Mexico, D.F., Mexico 
Campos D, German, Mexico, D.F., Mexico 
Campos D, Raut, Mexico, D.F., Mexico 
Cuavuvin, ALDEN E., Falcon, Venezuela 
JAMBLING, GeorrrRey T., Toronto, Ont., Canada 
GanesHa-Rao, Hosur M., Bombay, India 
Hoventon, Georce L., Toronto, Ont., Canada 
Jarvis, Ivor M., Worcester, England 

Kuatis, Ipranm A. K., Kuwait, Arabia 
Lyons, Raymonp R., Wailuku, Maui, T.H. 
MarRveL, NatHanret T., Falcon, Venezuela 
Qvuojant, Marcecto, Rome, Italy 

Torra, Jose R., Camaguey, Cuba 

Warkins, Ernest R., Warwickshire, England 
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Woop, Derek, Toronto, Ont., Canada 
Yaron, Teopvor, Haifa, Israel 


Transfers from Student Member to Associate 
Member 87 


()bituaries 

George Bergen Bashen (1887-1956), retired in 
1950 after 40 years with Commonwealth Edison 
Co., Chicago, Ill., died July 26, 1956, at his home 
St. Petersburg, Fla. Born, Bowen, IIl., Feb 
Education, BS, University of Illinois, 
Mem. ASME, 1939. Survived by wife, 
Elspeth N. Bashen; son, George W., Houston, 
Texas; two daughters, Mrs. John L. Wier, 
Naperville, Ill., and Mrs. Marshall H. Switzer, 

Glen Ellyn, Ill.; and six grandchildren. 


Maurice Frink Benfer (1904-1956), estimator, 
Ladish Co., Cudahy, Wis., died June 11, 1956. 
Born, Elkhart, Ind., Sept. 24, 1904. Parents, 
Zino F. and Maude F. Benfer. Education, BS- 
(ME), University of Wisconsin, 1927. Jun. 
ASME, 1927. 


Harry Clow Boardman (1887-1956), director of 
research, Chicago Bridge & Iron Co., Chicago, 
Ill., died Aug. 6, 1956. Born, Plainfield, IIl., 
April 29, 1887. Parents, George B. and Mary 
(Clow) Boardman. Education, BS, University 
of Illinois, 1910; CE, 1926; hon. DE, South 
Dakota School of Mines, 1943. Married Bessie 
McCumber, 1923. Mem. ASME, 1939; Fellow 
ASME, 1955. Since 1954 he had been chairman 
of the ASME Boiler and Pressure Vessel Code 
Committee. He was a member of this committee 
for over 20 years and served on many of its im- 
portant subcommittees. In 1939 he was presi- 
dent of the American Welding Society and in 
1950 was chairman of the Welding Research 
Council. He was active in several other leading 
professional societies. He was the recipient of 
the AWS Miller Medal in 1942. He served as 
chairman of the Welding Handbook Committee, 
Third Edition. Also author of many technical 


nares and ‘“‘Handbook of Arcs, Chords, and 


ersines."’ Held 27 U. S. Patents pertaining to 
various types of vessels and welding processes. 
Survived by his wife, three sisters, and a brother. 


Harry Stephenson Bowen (1892-1956?), whose 
death was recently reported to the Society, was 
president, Puget Sound Fabricators, Inc., Seattle, 
Wash. Born, Seattle, Wash., March 4, 1892. 
Parents, David W. atid Nettie (Stephenson) 
Bowen. Education, high-school graduate; New 
York Trade School; one year, University of [- 
linois. Married Bess Hessett, 1914; three 
children. Jun. ASME, 1931; Mem. ASME, 1935. 


Bennett Wellington Cooke (1889-1956), presi- 
dent, Coyne Electrical School, Chicago, IIl., 
died May 4, 1956. Born, Mansfield, Ohio, Oct. 
30, 1889. Education, high-school graduate; 2 
years, University of Illinois; 1 year, Columbia 
University. Afhliate ASME, 1924. e was a 
member of AIEE, SAE, and the Western Society 
of Engineers. 


Frank Patrick Corrigan (1893-1956), assistant 
superintendent, Electric Production Division, 
Cincinnati Gas & Electric Co., New Richmond, 
Ohio, died July 6, 1956. Born, Sadieville, Ky., 
July 2, 1893. Education, St. Joseph College, 
Cincinnati, Ohio, 1911-1914; Ohio Mechanic 
Institute (night school), 1923-1925. Mem. 
ASME, 1946. 


Byron William Dunham (1877-1955), chief 
engineer, Edgewater Steel Co., died Dec. 2, 1955, 
at his home in Oakmont, Pa. Born, Oshtemo, 
Mich., Sept. 18, 1877. Education, BS, Kalama- 
zoo College, 1903; BS(ME), University of Michi- 
gan, 1905. Mem. ASME, 1914. 


Morris Greenberg (1896-1956), mechanical 
engineer, Mid-West Heat Service, Chicago, IIl., 
died May 22, 1956, as the result of an automobile 
accident. Born, Devils Lake, N. Dak., June 10, 
1896. Education, BS(ME), University of Min- 
nesota, 1918. Mem. ASME, 1940. Author of 
several technical papers published in professional 
journals. 


Sir Henry Lewis Guy (1887-1956), who until 
his retirement due to ill health in January, 1951, 
had been secretary of the Institution of Me- 
chanical Engineers (Great Britain), and more 
recently a consulting engineer, residing at Ennis- 
kerry, Cranford Cliffs, Bournemouth, England, 
died July 20, 1956. Born, Penarth, Glamorgan- 
shire, June 15, 1887. Parents, Richard and 


Lettia (Lewis) Guy. Education, Penarth Country 
School; Cardiff College, University of Wales, 
Diploma Mechanical Engineering, Diploma Elec 
trical Engineering (he studied for these diplomas 
simultaneously); hon. DS, University of Wales, 
1939; Whitworth Exhibition; F.R.S. Married 
Margaret Paton Williams, 1914; children, Betty 
M. Gill and Joan D. Dear. Mem. ASME, 1930; 
Fellow ASME, 1944. His various inventions in- 
clude the improvement of steam turbines, con 
densers, and auxiliary plants. Author of numer 
ous papers relating to development of steam 
turbine power plant. He was the recipient of 
Hawksley Gold Medal and Parsons Memorial 
Medal; Fellow, Royal Society; CBE (Com 
mander of the distinguished order of the British 
Empire); hon. mem., IME; hon. mem., Belfast 
Engineering Society; and hon. assoc., Manchester 
College of Technology; president and trustee, 
Whitworth Society. He served as chairman of 
the Engineering Research Committee of the 
National Physical Laboratory; chairman of 
several committees of the British Standards In 
stitution. Just prior to World War II, in 1939, 
he was appointed a member of the Advisory Coun- 
cil on Scientific Research and Development of 
the Ministry of Supply, and later became chair- 
man of its Gun Design Committee and of its 
Static Detonation Committee (Bombs). Early in 
the war he was appointed, by the Minister of 
Supply, chairman of the Committee on Arma- 
ment Development; by the Minister of Aircraft 
Production, chairman of a committee to report 
on the work and staffing of the Royal Aircraft Es- 
tablishment, and chairman of a committee to 
report on the organization of “Aircraft Arma- 
ment Research and Development"’; by the Army 
Council, chairman of the committee on ‘Tech- 
nical Organization of the Army,’’ and chairman 
and member of various postwar committees of 
the Ministry of Supply's Scientific Advisory 
Council. He was an associate member of the 
Board of Chemical Warfare and an associate 
member of the Ordnance Board until 1949. 
He served the postwar government on many com- 
mittees dealing with engineers and engineering 
Survived by wife and two daughters. 


George Elliott Hallenbeck (1877-1956), re- 
tired in 1952, having served as president, member, 
and later chairman, board of directors, Baker 
Bros., Inc., Toledo, Ohio, died May 27, 1956. 
Born, Canandaigua, Mich., June , 1877 
Parents, Elliott and Margaret (Murphy) Hallen- 
beck. Education BS(ME), Purdue University, 
1900. Married Lydia M. Smedley, 1914; Chil- 
dren, Thomas L. and Jane Elliott. Mem 
ASME, 1908. Held numerous patents on ma- 
chine tools. 


Oluf Bernhard Hagerup Hansen (1878-1956), 
superintendent and chief engineer, Lehman 
Brothers, New York, N. Y., died April 24, 1956. 
Born, Tromso, Norway, Oct. 31, 1878. Parents, 
Kristian and Pretrica Hansen. Education, high- 
school graduate; four years, technical evening 
school; Diploma “C,’’ Marine Engineering, 
Academy of Arts and Sciences, Rotterdam, Hol- 
land, 1913. He held licenses as chief engineer on 
ocean-going steam and motor vessels. Mem. 
ASME, 1948. 


William Adam Herr (1894-1956), senior engi- 
neer, Philadelphia Electric Co., Philadelphia, Pa., 
died June 2, 1956. Born, Philadelphia, Pa., 
Dec. 29, 1894. Parents, Mr. and Mrs. William 
Herr. Education, 11 years evening school, 
Temple University, Drexel Institute, and Colum- 
bia University. Married Elsie A. Ernst, 1918. 
Assoc-Mem. ASME, 1922; Mem. ASME, 1928. 
Author of technical papers covering test results 
of underground soil temperatures surrounding 
steam lines, demand controllers for heating sys- 
tems, and air preheaters. Survived by wife. 


Douglas Preston Kennedy (1894-1956), a 
consulting engineer and retired sugar plantation 
official of Arlington, Va., died July 18, 1956. 
Born, Scranton, Pa., Oct. 1, 18 Education, 
graduate McKinley Technical High School; 
attended George Washington University. He 
went to Puerto Rico originally as a chemist with 
the South Puerto Rico Sugar Co. and from there 
to the company’s Santo Domingo branch where 
he was a factory superintendent. He was man- 
ager of four sugar plantations of the West Indies 
Sugar Corp. when he retired in 1947 and returned 
to Arlington, Va., as a consulting engineer. 
Mem. ASME, 1928. Survived by wife, Ruth 
Elizabeth (nee Magill); his father, William A. 
Kennedy, Arlington, Va.; and a sister, Mrs. 
Helen D. Chamberlain, Memphis, Tenn. 


Edward Kerr (1893-1956), vice-president, 
Davey Co., Downingtown, Pa., died July 8, 1956. 
Born, Downingtown, Pa., May 13, 1893. Edu- 
cation, 3 years, West Chester State Normal 
School; 3 years, University of Pennsylvania, 
class of 1914. Mem. ASME, 1928 e was a 
specialist in the design and construction of 
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Coal, Burned With a 
Offers Many Advantages, Proven By 
Thousands of Installations 


DETROIT ROTOSTOKER 

e Assured Fuel Supply 
. ._ Pic ok _ Spreader stoker with OVER- 
e Provides Steam At Lowest Cost ot THROW ROTORS that dis- 
oted High a tribute the fuel uniformly in the 
gee ei For = furnace. Fine particles burned 
vailability a in suspension and coarse coal, 
burned on the grate. Four types 


e Maintenance Expense Low aS... of grates are available. Roto- 
e Requires Little Power For Operation , +=. * Stokers burn successfully an 
: ‘ extremely wide range of fuels 

Underfeed : without any s cial prepara- 

One of these Detroit “ Spreader tion. In aainaiion Berean 
Stokers will save you money —they are scriiiaeeeiteeny S RotoStokers also successfully 
backed by over a half century of experience. . 27 burn wood and other refuse. 

| yee (REPS « 


DETROIT UNISTOKER 


o 


Plunger feed, side- 
cleaning stoker is 
available in various 
sizes for 125 to 250 
horsepower boilers. 
Full-housed blower 
either motor or steam 
turbine driven, 
mounted at stoker 
front. Adjustable Feed 
provides for either 
manual or automatic 
coal feed control. 


DETROIT ROTOGRATE STOKER 


Spreader stoker with 

FORWARD MOVING 

GRATES for medium 

and large boilers up to 

approximately 400,000 

pounds of steam per 

hour. Screenings or 

crushed run-of-mine 

coal used without grind- 

ing or pulverizing. Suc- 

cessfully burns a wide 

range of fuels, including lower grades of Bituminous Coal 
and Lignites . . . with preheated air if desired. Higher 
burning rates for longer periods with low excess air and 
DETROIT LOSTOKER without slagging or clinkering difficulties. Combustible 


Has Detroit Adjustable Feed (Coal Feed Control). in ash is unusually low. 








i 4 
gat 
Beary 


A complete firing unit. 

Compact—single re- 

tort —mechanically 

driven—plunger feed 

—side-cleaning design. 

Many sizes and capa- 

cities for various types 

dhe nage tesa 0 age GENERAL MOTORS BLDG., DETROIT 2, MICH. 
cessible, dependable. A 

great coal saver. District Offices in Principal Cities * Works at Monroe, Mich. 


— 
ket: 


INVESTIGATE DETROIT STOKERS ‘a IT'S THE ROAD TO ECONOMY AN 
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paperboard machinery and the design and opera- 
tion of plants in this area of production. 


Allen Moore Lindsley (1895-1956?), whose 
death was recently reported to the Society, was 
head planning and methods engineer, Wilson and 
Co., Inc., Chicago, Il Born Cincinnati, Ohio, 
July 19, 1895 Education, ME, University of 
Cincinnati, 1920. Mem. ASME, 1945. Author 
of several technical papers on producton control 
and time-study data 


Robert Lowy (1884-1956), who was command 
ing engineer, civil-engineering department, Penn- 
sylvania Military Academy; associate professor 
University of Pennsylvania, died in January, 
1956 Born, Vienna, Austria, Jan. 12, 1884 
Education, engineering diploma, Vienna engi 
neering school, 1907; doctorate in technical 
sciences, technical school, 1909. Mem. ASME, 
1940 He served the Society for several years 
on the Committee on Water Hammers. Author 
of numerous technical papers and textbooks in 
the field of hydraulics and held 15 European 
patents 


Horace Greeley Moore (1900-1956), assistant 
chief of equipment, Atlantic Coast Line Railroad 
Co., Wilmington, N. C., died June 16, 1956 
Born, Americus, Ga., Aug. 10, 1900. Mem 
ASME, 1949. Except for 2'/: years overseas 
duriag World War II, when he served with the 
U. S. Army Transportation Corps at General 
Headquarters in Paris, he was employed by the 
Atlantic Coast Line Railroad 


Ralph Neuhaus (1896-1956), vice-president 
Associated Oil Field Rentals, a division of Associ 
ated Oil & Gas Co., Houston, Texas, died June 
16, 1956. Born, New York, N. Y., Sept. 14, 
1896. Parents, George E. and Agnes Neuhaus 
Education, ME, Cornell University, 1918 
Jun. ASME, 1922; Mem. ASME, 1937. Married 
Sarah S. Radford, 1926; son, Ralph S He held 
seven U. S. Patents pertaining to oil-well drilling 
equipment 


Leo Matthew Nowacki (1906-1956), assistant 
section engineer, General Electric Co., Schenec 
tady, N. Y., died April 24, 1956. Born, Dunkirk, 
N. Y., Sept. 19, 1906. Education, SB(EE), 
Harvard University Engineering School, 1928 
Associate, ASME, 1944. Author of papers on 
induction motors used as power selsyn units and 
held a patent on a control for this type of unit 


Frederic Lexington Ruoff (1892-1956), partner 
Plibrico Sales and Service Co., division of Ruoff & 
Sons, Fort Wayne, Ind., died July 7, 1956 
Born, Fall River, Mass., April 19, 1892. Parents, 
Charles F. and Sarah E. Ruoff. Education, 
ME, Cornell University, 1920. Married Gladys 
C. Hartman, 1922; two sons, Fredric L., 2nd, 
and David L Mem. ASME, 1939. Served the 
Society as treasurer, Fort Wayne Section, 1939 
1940; vice-chairman, 1940; and chairman, 1941 


John W. Steinmeyer (1886-1955), research 
engineer, American Car and Foundry Division 
of ACF Industries, New York, N. Y., died Dec 
30, 1955 Born, St. Louis, Mo., March 21, 
1886. Parents, Gustave and Anna (Mueller) 
Steinmeyer Education, high-school graduate; 
2 years, Walter College, St. Louis; continued 
evening school courses in engineering and archi 
tecture for the four following years. Married 
Barbara Schmidt, 1910; two daughters, Ruth 
(Mrs. J.) Cook and Marie (Mrs. R.) Warntz 
Mem. ASME, 1928. Held three U.S. Patents on 
railway-car appliances 


Guy Julien Talbourdet (1894-1956), mechanical 
engineer, Research Division, United Shoe Ma 
chinery Corp., Beverly, Mass., died June 23, 
1956. Born, Lamballe, France, Sept. 4, 1894 
Parents, Guillaume and Josephine Talbourdet 
Education, French Navy Engineering School, 
1913; attended both Lowell Institute and Went- 
worth Institute; BS, Massachusetts Institute of 
Technology, 1935 Naturalized U. S. citizen, 
Boston Mass., 1935. Married Louise A 
Mathias, 1920; children, Lucille M., Andre J., 
Guy J., and Marie T Mem. ASME, 1940. A 
specialist in gear design and analysis of mechanical 
motion, he wrote several papers covering his work 
in this field; many of the papers were presented 
at Society meetings 


John Franck Wolff, Jr. (1896-1956), consulting 
engineer specializing in industrial plant design, 
Jenkintown, Pa., died Aug. 3, 1956 Born, Phila- 
delphia, Pa., June 21, 1896 Parents, John F 
and Emma K. Wolff Education, BS(ME) 
University of Pennsylvania, 1917; ME, 1921. 
Married Evelyn Letson, 1926. Jun. ASME 
1918; Mem. ASME, 1952. For more than 25 
years he had been associated with the staff of the 
evening school of the Drexel Institute of Tech- 
nology; in 1935 he was appointed head of the 
mechanical-engineering department Survived 
by wife; danghter, E. Roberta; and son, John K. 
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Keep Your ASME Records Up to Date 


ASME Secretary’s office in New 
York depends on a master member- 
ship file to maintain contact with in- 
dividual members. This file is re- 
ferred to dozens of times every day 
as a source of information important 
to the Society and to the members 
involved. All other Society records 
and files are kept up to date by incor- 
porating in them changes made in the 
master file. 

From the master file are made the 
lists of members registered in the 
Professional Divisions. Many Divi- 
sions issue newsletters, notices of 
meetings, and other materials of spe- 
cific interest to persons registered in 
these Divisions. If you wish to re- 
ceive such information, you should be 
registered in the Division (no more 
than three) in which you are in- 


Please Print 


LAST NAME 


POSITION TITLE 


¢.g., Design Engineer, Supt. of Construction, Manager in 


NAME OF EMPLOYER (Give 


omplete name 1 


EMPLOYER'S ADDRESS 


ACTIVITY, PRODUCT, or SER VICE OF EMPLOYER; ¢.z., 


Oil Refinery Contractors, Mfr's. Representative, etc 


HOME ADDRESS 


PRIOR HOME ADDRESS 


* CHECK “FOR MAIL” 
ADDRESS 


| subscribe to 


MeEcHANICAL ENGINEERING 
[_] Transactions of the ASME 
_} Journal of Applied Mechanics 
| Applied Mechanics Reviews 


FIRST NAME 


terested. Your membership card 
bears key letters, below the designa- 
tion of your grade of membership and 
year of election, which indicate the 
Divisions in which you are reg- 
istered. 

Consult the form on this page for 
the meaning of the letters. If you wish 
to change the Divisions in which 
you are registered, please notify the 
Secretary's office. 

It is important to you and to the 
Society to be sure that your latest 
mailing address, business connection, 
and Professional Divisions enroll- 
ment are correct. Please check 
whether you wish mail sent to home 
or office address. 

Please complete the form below 
and mail it to: ASME, 29 West 39th 
Street, New York 18, N. Y. 


ASME Master-File Information 


MIDDLE NAME 


NATURE OF WORK DONI 


Charge of Sales, etc 


Division, if any 


Turbine Mfrs., Management Consultants, 


Address changes effective 
when received prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


Please register me in three Professional Divisions as checked 


OJ 


Aviation 


Metals Engineering 


[} R—Railroad 


Applied Mechanics 0 K—Heat Transfer (_] S—Power 


Management CJ 
Materials Handling []M 
Oil and Gas Power [J 
Fuels 
—Safety 
Hydraulics 


[_] L—Process Industries 
Production Engineering [1] V 
N—Machine Design [_] W—Wood Industries 
Oo- Lubrication 

CJ P—Petroleum 

{_] Q—Nuclear Engineering 


(] T—Textile 
Gas Turbine Power 


(_] Y—Rubber and Plastics 
LJ 


[_] Z—Instruments and 
Regulators 
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Feed Screws 
Jack Screws 
Lead Screws 
Retum Screws 
Metering Screws 
Power Screws 
Elevating Screws 
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SCREWS 


any type...any Size... 
any quantity! 


Square threads, acme threads, buttress 
threads, V-threads, ground threads 
—one screw, or ten thousand or more— 
whatever you need, you can get it at 
Illinois Gear! 


If you want highest quality and 
precision, plus on-time delivery (even if 
we have to work around-the-clock to 
meet your emergencies), then send your 
next order to Illinois Gear! 


® 
Look for this mark Git>...the symbol on finer gears 


BER Re AAAI A SSE 
ILLINOIS GEAR & MACHINE COMPANY 





2108 NORTH NATCHEZ AVENUE « CHICAGO 35, ILLINOIS 
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for highest efficiency, use the 
time-proved combination JENKINS DISCS in 


= Order from Your Local Jenkins Distributor 
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LOOK FOR THE 
JENKINS DIAMOND 


MADE BY THE ORIGINATORS 
OF RENEWABLE DiSC VALVES 


Jenkins Bros. has remained the 
leader in composition disc devel- 
opment and production since 
1864, when the first renewable 
disc valve was introduced. 


THE ONLY MANUFACTURER OF 
BOTH VALVES AND DISCS 


Jenkins Bros. devotes continuous 
laboratory and field research to 
disc improvement through use of 
new compounds, and new pro- 
duction techniques. 


NEW GUIDE FOR 
DISC SELECTION 


Describes all Jenkins Discs, and 
their applications for steam, hot 
and cold water, air, gas, oil, 
gasoline ... including the new 
TEFLON® DISC for lasting, 
dependable control of oxygen 
and other gases, solvents, acids, 
alkalies, and other chemicals,— 
and for liquid food and similar 
services. 

Ask your Jenkins Valve Distrib- 
utor for Disc Folder Form 203, 
or write: Jenkins Bros., 100 Park 
Ave., New York 17. 
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Those in industry who are responsible for various phases of plant, machinery, and product design, 
production, operating and application engineering will find much to interest them in this NEW 
Here, reputable manufacturers, most of whom have current advertising in 
MECHANICAL ENGINEERING and MECHANICAL CATALOG, offer to send you without obli- 
gation, their latest literature which is described on pages 45 to 94. 


CATALOGS Guide. 


R convenience in locating 
catalogs about particular 
equipment, product or’service, a 
list is given below in which the 
numbers refer to the catalog 
items beginning on page 45. This 
will aid you in locating something 
specific although a perusal of the 
entire list may disclose other 
items of more than usual interest 
to you. 


Catalog Index by Products 


Abrasives, Rubberized 
Air Conditioning Equipment. . 
Alloys 


Aluminum Alloys 
Atomic Energy Materials 


Baffles 
Bases. . 
Bearings... ° 
Bearings, Ball. 
Bearings, Bronze 

Bearings, Miniature Ball 

Bearings, Needle 

Bearings, Oil-Retaining 

Bearings, Roller .67, 175, 219, 322, 328 
Bearings, Self- Lubricating. . 

Bearings, Sleeve 

Bearings, —: 

Bearings, Thrust. 


- 164, 175, 287, 365, 526 


i «..+. 38, 54, 116, 129, 162, 238, 

281, a, 334, 342, 386, 389, 399, 445, 
57 

Boilers, Automatic 

Boilers, 

Books, Technical 


Cameras 
Carbide Products 
Carbon-Graphite 
Cast Iron 


Castings, Alloy 
Castings, Aluminum 
Castings, Investment 
Castings, Magnesium. . 
Castings, Molybdenum 
Castings, Stainless Steel 


Checking Machines 
Cleaning Equipment 
h 


Clutches, Spring 
Coatings, Protective 


replaces the regular 


ginning with the next issue. 








Make a selection and indicate on the cou 
circling the numbers of the literature described and fill in the 
balance of the coupon completely, for no literature will be sent 
if firm connection and position are not given. 


MECHANICAL ENGINEERING 
Advertising Department 
29 West 39th Street, New York 18, N. Y. 
Help yourself to this useful literature—you incur no obligation 


This November 1956 insertion of NEW CATALOGS Guide 
‘Keep Informed’’ Section for this issue. 
The ‘Keep Informed’’ Section will appear regularly again be- 


nm on 


age 44 by 


Mail to-—— 








when you return this coupon. 





Distribution by us to students not included. 


Collectors, Current 
Comparators, Optical 
Compensators 
Compensators, Expansion 
Compressors 
Compressors, Air... .33, 190, 203, 273 
Compressors, Centrifugal 321 
Compressors, 
Compressors, Rotary. . 
Com 199, 357, 435, 451 
Condensate Return Units 423 
Condensers 
Condensers, Vapor 
Construction Materials 

119, 373, 389, 420, 467, — 


30, 88, 134, ise, 

260, 319, 355, 472, 482, 519, 530, 547 
Controls, F 208 
Controls, Humidity. . 
Controls, Liquid Level.. 
Controls, Motor 
Controls, Pressure 
Controls, Pumps 
Controls, Push-Pull 
Controls, | a sene -9, 21, 169, 183 
Controls, Water.. 438 
Converters 
Conveyors 
Conveyors, Pneumatic 


Counters, Electrical 19 
Couplings 2, =. 313, 358, 427, 482 


Couplings, wwe 
6, 187, 247, 341, 352, 546 
Couplings, Find 165 
Couplings, Liquid Cooled 
Couplings, Mi 
Couplings, Pipe 
Couplings, Self-Aligning 
Crushers 


Cylinders, Air 


Doo: 
Draft Inducers 
Drafting Equipment 
. 28, 39, 48, 100, 168, 179, 20¢, 329, 
332, 337, 359, 382, 412, 460, 536, 539 


Drives, V-Belt 
Drives, Variable Speed 
325, 474, 511, — 
04, 


Engineering Services 
Engines, Diese 
Engines, Gas Turbine 
Evaporators 
Fans... .69, 91, 105, 274, 465, 471, = 
Fasteners 
154, 166, 259, 282, 379, 414, 483, 526 
455 


Feeders, Vibrating 
Fiber Products 


- 135, 233, 256, 383, 437, 503, Hy 

Filters, Dust 
Fire Control 
Fittings 
Fittings, Pipe 
Fittings, Plastic pao 
a Welded 
Flanges 

- 40, 90, 107, 184, 251, 270, 478, 510 
Flan, es Piasti c on 
Fluids, Hydraulic 
Forgi 
Fume 
Furnaces 


Gages. 128, 218, 237, 408, 415, 459, 544 
17 


Gages, Force 
Gages, Liquid Level 
Gages, Pressure 
Gages, Water. 
a Hot 
Gasket 
172, 189, 214, 241, 310, 449, 456, 458 
Gear Boxes 


115, 158, sot 
15, 402, ry 


Generators, Electric 
Generators, Steam 
ard 116, 129, 162, 238, 


s 
150, 182, 320, 333, 351, 416, 442 
150, 257 


Heaters, Direct-Fired 
Heaters, Feedwater 
Heaters, Gas-Fired 
Heaters, Indirect-Fired 
Heaters, Unit 

Heaters, Water 

Heating Units, Electrical 
Heating Units, Liquid 


Hose, Seamless 
Humidity Control 
Hydraulic Fluid 
Hydraulic Power Systems 


Idlers, Belt 

Indicators, 75 Level 
Instruments...5, 17, 21, 30, 35, 82, 
109, 110, 128, 140, 
208, 211, 218, 
, 260, 303, 319, 
, 357, 
400, 


omen Glass Fiber 
Insulation, 
Interferometers 

Iron, Cast 


Jacks 

oints, Expansion 

oints, Flexible 

oints, Swivel 
Keys, Woodruff 
Lapping Machines. ... 
Latch 

Literature Directory 

Lubrication 

31, 77, 159, 195, 286, 417, 518 


Continued on Page 44 


Use Coupon on Page 44 # 


CATALOG ITEMS Start on Page 45 and Run to Page 94 Inclusive 
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Mail This COUPON: Today } CATALOG ITEMS % 
Start on next page 


MECHANICAL ENGINEERING, 29 West 39th Street, New York 18, N. Y. 
‘ ‘ , 492 

Date. . : Materials Handling Pee gy S7, 

59, 111, 171, 177, 181, 222, 250, 265, 

Please send me without cost or obligation the literature indicated by the following circled mor 304, ae. 374, 455, 532, 545, 555 


numbers which appear in “Your NEW CATALOGS Guide” in the November 1956 issue Metals 


(Requests limited to 25 catalogs) Meter Testing 
Meters 


! 2 3 4 5 6 7 8 ee Te ae, OSG Meters, Flow. 


Meters, 
he ae ee ay Oe ne Be ee ie ee ee a Mica Products 

Microhoning 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 Melding Machines : 
4% 47 4 #9 #5SO 5I 52 53 54 55 5% 57 58 59 60 Mo a, 205; 474, 

$9bos00060460660608 9, 

61 62 63 64 65 6 67 6& 69 70 71 %72 #%73 74 75 ete Gesks: . 
7% 77 #78 79 #80 8 82 8 84 8 8 87 8 8 9% 75, 
91 92 9 2% 99 % 97 98 99 100 101 104 105 Noise Control 


106 108 109 i 3 116 120 
123 126 129 131 135 Oils, Quenching 
138 141 146 150 Guallteseobes 


153 156 5 161 165 
P ’ , , 
168 171 176 180 Pease Seractaval pe ee i 
183 186 191 195 ve eees e119, 373, 420, 
Phototubes.. 4 
198 201 206 210 Piers... 
213 216 ~ 221 Pilots, recenre 


Pilots, Solenoid 


228 231 236 Hod Hangers... 
243 246 251 Pipe, Seni 

40, 51, 214, 421, 
258 261 265 266 Piping. Insulated 


273 276 281 Piping, Pressure ; 


288 291 292 295 296 Polarioceses ss 
t 
303 306 311 Seoes Geesiie.. 
318 321 322 325 326 Precipitators, Electrical 
333 336 337 340 34 5 presses: Eegoeice 
348 351 352 355 356 Presses, Punch 
Pressure Vessels 


a 


363 366 367 370 371 Pulverizers.... 
w. i 
378 381 382 385 386 Somes. 
233, 295, 362, 454, 458, 


393 396 397 400 401 Pumps, Centrifugal 
70, 193, 239, 458, 469, 


408 411 412 415 416 Pumps, Hydravlic 134, 307, 
Pumps, Proportioning 3 


423 426 427 430 431 Pumps, Vertical 
438 441 442 445 446 Punches 
456 457 459 400 461 eee Systems 
468 471 472 474 475 476 Refractories 
483 486 487 489 490 491 on ow gg 
501 502 504 505 506 ines, Pooged.” 
516 517 519 520 521 nie 
531 532 533 534 535 536 ary meted ---- 


Roll Forming 


545 546 547 548 549 550 551 5 142 
POE ccc tcccceseceves 3, ~ ig = 


Rust Prevention 


Firm Connection and Occupation Must Be Given 
(Service not Available to Students) 
et CHECK 72, 
Name .. . oy ABM Member 241, 301, 353, 430, 456, 473, 508, 524 
OC) Non-Member Seals, Flexible 410 


Position . Hon ; j Separators 
Servo Mechanisms............ 


Shapes, Roll Formed 
Silicones 


Company .. 


ee 


NOT GOOD AFTER DECEMBER 15, 1956 j Spectrophotometers, Infrared... 


Spectroscopes, Infrared 
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us Catalogs 


Speed Reducers 
121, 153, 158, 312, 341, 457, igo, S48 
Springs, Motor 
Sprinklers 
Sprockets 
Stacks, Smoke.. 
Stam pings 
Standpipes 


Steel Alloy 

Steel Fabrication 
Steel, High-Strength 
Steel, Plastic 

Steel Plate 

Steel, Stainless 
Steel, T 

Steels, Lead Treated 
Steels, Tubing. . 


Stokers, Spreader... 
Strainers. 

52, 101, 233, 253, 304, 472, 490 
Switches. 9, 82,496 


Tanks, Expansion.. 
Tanks, _ rt 


Testers, Motor 
Testers, Ultrasonic 
Thermocouples 
po rere 
Thread Inserts 
Timers. 

Tooling, Optical. . 
Tools, Grooving. . 
Tools, Marking 
Torque Control 
Torque Tools 


Towers, Cooling 
Transmissions, Pow 
. 15, 37, 186, 247, 308, 308, 477, 535 
253 


Traps, Air.. 
Traps, Pulse. 
pO 


Tube Expanders 

Tubes, Copper Alloy.. 

Tubes, Heat Exchanger. . 103 
Tubing 210, 261, 204, 384 
Tubing, Plastic 172 
Tubing, Seamless 

UE, Mb odeedsecddeseces 
po rere 
Turbines, Steam 


Vacuum Equipment 


34, 41, 52, 101, 107, 124, 
170, 202, 224, 233, 243, 


’ 4 68, 

479,481, ’509, 513, 525, 529, 534, 559 
Valves, Bronze 124, 178, 202, 440 
Valves, Cast Iron 12 
Valves, Check 
Valves, Coal.. jean ee aaa 
Valves, Diaphragm. 
Valves, Electric 
Valves, Hydraulic 
Valves, Iron 
Valves, Plug 
Valves, Solenoid 


Ventilators, Roof 
Vibration Control 


Vibrators. 
Water Chillers 


Water Conditioning..... . 36, 127, 224, 
271, 315, 318, 330, 404, 431, 488 
i 2 


Wheels, Industrial 
Wire. Steel 











Read the various 
items listed . . . one 
catalog may hold 
the solution to your 
present problem... 





























MECHANICAL ENGINEERING 





LATEST 
INDUSTRIAL 
LITERATURE 





| GUIDE | 


1 CENTRIFUGAL PUMPS 
Allis-Chalmers Mfg. Co.—Bulletin 52C6059 de 


scribes the company’s diversified line of centrifugal 
pumps including units for handling clear liquid 
corrosive or abrasive liquids, or liquids containing 
large percentages of solids in suspension 


2 DIHEDRAL COUPLINGS 


Ajax Flexible Coupling Co.Catalog No. 62 
covers Series D-100 standard, floating shaft and 
mill motor type dihedral couplings Working 
data is given on sizes, capacities and dimensions 
of the couplings which are designed to handle 
angular and offset misalignment up to a total of 12 
deg 


3 CLOSED CELLULAR RUBBER 


Rubatex Div., Great American Industries, Inc. 
An 8-page catalog shows diversified applications 
advantages, physical and thermal properties of 
Rubatex nitrogen-filled closed cellular rubber for 
sealing, gasketing, cushioning, vibration isolation 
and packaging applications 


4 SWIVEL JOINTS 


Emsco Mfg. Co.-General catalog illustrates and 
describes line of ball bearing swivel joints for use 
on machine tool coolant lines, a gasoline dispensing 
hose, paint spray lines, hose, liquid and air 
handling equipment, and for purposes throughout 
the petroleum industry Prices are included 


5 REPEAT CYCLE TIMER 


Eagle Signal Corp.——Bulletin 323 describes a mul 
tipulse repeat cycle timer designed for such appli 
cations as sequence starting of several motors 
timed sequencing of automatic cement block 
machines, sequence operation of solenoid valves 
ima washing process, or operation of a series of 
dampers in a dust-collecting system The unit 
opens or closes as many as 12 circuits in sequence 


6 SPEED REDUCERS 


Westinghouse Electric Corp.._Engineering man 
ual gives information necessary to specify the 
correct speed reducer for particular applications 
Selection, horsepower ratings, torque, capacities 
overhung load values, dimensions, contructions 
installation and maintenance data on single 
double or triple reduction speed reducers are in 
cluded in this booklet, B-6727 


7 CENTRIFUGAL PUMPS 
C. H. Wheeler Mfg. Co.--Double suction single 


stage centrifugal pumps are described in an 8-page 
bulletin. The pumps are recommended for general 
service wherever liquids of low viscosity are to be 
moved 


8 POWER SUPPLY 


Pace Engineering Co.--A bulletin describes a 
regulated d-c power supply which is of the same 
size and may be substituted for 1.5 v dry cell 
batteries in self-balancing potentiometers and 
pyrometers. The regulating system is described 
briefly and specifications are given for stability 
against line voltage and other ambient variations 


9 PROCESS CONTROLS 


Powers Regulator Co.—A 100-page general indus 
trial catalog describes devices for industrial proc 
esses, domestic hot water control systems, and 
space temperature and humidity control. Pneu- 
matic and self-contained temperature controllers; 
indicating, recording, and/or controlling tem 
perature, pressure, and humidity instruments; 
diaphragm and bellows valves; push stem air 
motors; psychrometer and aspirator assemblies; 
steam traps; and air switches and relays are 
covered. 


10 sPECIAL STEELS 
Allegheny Ludlum Steel Corp.-A 16-page book 


let gives details on stainless steels, electrical ‘ma 
terials, Carmet carbide materials and tool steels 
Charts give analysis of various steels, and informa 
tion on fabrication properties is included in the 
booklet 


11 WATER GAGE 


Yarnall-Waring Co.—Bulletin WG-1814, de 
scribes new Color-Port water gage for high pres 
sure boilers up to 3300 psi. Details are given on 
design and operation, and how the port-type ar 
rangement and two-color readings give greater 
visibility 





| Coupling problem? | 


THOMAS will 
help select your 
coupling 


DOUBLE FLEXING 


DBZ—for high 
speed, heavy 
duty drives 





SINGLE FLEXING 


$S—for engine- 
driven generator 
sets with out- 
board bearings 


DOUBLE FLEXING 


Ge! 
~~ 


AMR—for engine 
and medium 
speed drives 


FLOATING SHAFT 


BMR—for heavy duty service 
with excessive misalignment 





Your Thomas Sales Engineer, 
backed by 40 years of coupling ex- 
perience, will help you select the cor- 
rect type Flexible Coupling from the 
Thomas catalog. Or, he will engineer 
special variations for unusual cases. 
For all practical purposes, properly 
installed and operated within rated 
conditions, Thomas Flexible Cou- 
plings will last forever. 


NO LUBRICATION *« NO MAINTENANCE 
THERE ARE NO WEARING PARTS 


Under load and misalignment, only 

Thomas Flexible Couplings offer all 

these advantages: 

1. Freedom from backlash—torsional 
rigidity 

2. Free end float 

3. Smooth, continuous drive with 
constant rotational velocity 

4. Visual inspection while operating 

5. Original balance for life 


Write for Engineering Catalog 51A and the 
name of the Thomas Flexible Coupling 
engineer nearest you. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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Special fastener eliminates field — 
adjustment of spring-loaded mounting 


There are two commonly used methods for fastening spring-loaded refrigerator / 
freezer compressor mountings: (A) Nut and lockwasher combination is tightened 
against the mounting bracket prior to shipment and subsequently backed off to 
a desired tension point by service personnel upon installation. (B) By means of 
an improved mount design illustrated above and a special rubber grommet, the 
nut assembly is adjusted at the factory to the proper tension and shipped ready for 
installation. With methods (A) and (B) the lockwasher was completely ineffec- 
tive as a means of maintaining tension when tightened against the spring; and 
with method (A) the ordinary nut-lockwasher combination frequently loosened 
during shipment. ESNA Engineers recently received a request from a manufac- 
turer of refrigeration equipment for a fastener to meet these specific requirements. 

The one-piece wide-flanged Elastic Stop® nut Type 1994 (illustrated) is the 
result of ESNA cooperation with this manufacturer. The new nut is self-locking, 
ible. It can be used for either method (A), where 
it also eliminates the lockwasher, or (B). Once 
adjusted at the factory, or tightened against the 
frame, the red locking collar holds the nut firmly in 
place, impervious to vibration during shipment or 
normal operation. Yet, if there is a need to dismount 
the compressor, the nut can easily be wrenched off 
and on, again and again, without affecting its 
efficiency. 


precisely adjustable and reus: 


ESNA Type 1994 


[> —————— MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America, Dept. N14-1111 
2330 Vauxhall Road, Union, New Jersey 
Please send me the following free fastening information: 


Standards drawing of mounting nut [] Here is a sketch of our fastener 
Type 1994 problem. What self-locking fas- 
tener do you suggest? 


Title 





Name 





Firm 





Street 





City Zone State 
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12 VALVE OPERATORS 


Tork-Master Div., Harvill Corp.—A brochure on 
features and application of automatic valve opera 
tors shows unique, patented design, to assure 
low-cost installation without altering new or ex 
isting valves, and without interrupting service 


13 LAPPING MACHINES 


Crane Packing Co.——-Literature describes Model 
72 lapping machines. The spider bar and roller 
bar attachments have been improved and an am 
meter has been added as standard equipment 


14 Liquip METERS 


Rockwell Mfg. Co.—-Bulletin OG-411 describes 
large capacity Rotocycle meter line with new 
crank control design. Pictures and exploded view 
illustrate new simplified rotor measuring element 
now used in the 400, 600, and 1000 gpm meters 


15 POWER TRANSMISSION PRODUCTS 


Boston Gear Works—A 576-page, pocket-sized 
catalog contains information on 7,124 standard 
ized power transmission products. More than 50 
pages of engineering data are included 


16 EXPANSION ROOF TANKS 


Graver Tank & Mfg. Co.—Gasoline terminal 
losses, including those losses due to evaporation of 
product, are the subject of a 4-page folder, il- 
lustrated by actual low-loss operating figures at 
terminals equipped with expansion roof tanks 
At all these installations such losses are held to a 
fraction of one per cent 


17 AiR GAGES 


Sheffield Corp.—Precisionaire catalog IPC-6-56 
has 12 pages describing principle and application 
of air gaging with column-type instrument It 
features basic tooling for inspecting internal and 
external dimensions and conditions, and types and 
sizes of adjustable air gage tooling. Illustrations 
of single and multi-dimension gage applications 
are included 


18 SEAMLESS ROLLED RINGS 


Alco Products, Inc.—A bulletin illustrates and de 
scribes the firm's facilities for the manufacture of 
seamless forged and rolled rings. Four pages of 
tables on how to calculate ring weights are in 
cluded, along with application photos 


19 WATER STORAGE 


Chicago Bridge & Iron Co.—A 4-page pamphlet 
describes installation of three Waterspheroids for 
the city of Elmhurst, Ill. Water storage problem, 
the planning undertaken to solve it and the results 
of dependable storage reflected in reduced in 
surance cost and reliable pressure in the City’s 
water system are discussed 


20 VAPOR CONDENSERS 


Niagara Blower Co.—-Bulletin No. 129R on Aero 
vapor condenser with diagrams and photographs 
shows new apparatus condensing vapors inde 
pendent of a large supply of cooling water. Units 
illustrated cool reflux liquids and condense vapors 
at top of distillation towers. Other applications 
produce a higher vacuum when used to replace 
barometric type condensers in evaporating milk 


21 TEMPERATURE CONTROLS 


Fenwal Inc.— Detailed folders describe devices for 
temperature detection, indication and control 
Included are Thermoswitch and snap action local 
controls, remote bulb and capillary units, Detect 
a-Fire and electronic thermistor controllers 


22 PIPING SYSTEMS 


Tube Turns—aA technical bulletin gives the allow 
able stresses as used in the formulas of the ASME 
Boiler Construction Code (1952), Section I, and 
in the ASA Code for Pressure Piping B31.1-1955 
The objective of the various codes is to prescribe 
a standard of minimum requirements for safe de- 
sign of piping systems in such fields as power 
industrial gas and air, oil, district heating, refriger 
ation and gas transmission. 


23 TUBE EXPANDERS 


Gustav Wiedeke Co.—-Catalog 81 contains speci 
fications on the firm’s line of tube expanders and 
cutters. Included are tables of sizes, ordering in- 
formation and a list of domestic and foreign dis- 
tributor locations 
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24 COOLING TOWER 


Foster Wheeler Corp.—A 4-page bulletin gives 
construction and operational details of a new type 
induced draft cooling tower. A three-dimensional 
drawing of a tower cell and perspective drawings 
of major equipment features are shown. Equip 
ment shown includes water-mixer drift elimina 
tors, full cone spray nozzles, double diamond fill 
racks, double lapped sheathing panels, bracing 
and anchoring system and all-redwood framing 


25 AUTOMATIC VALVES 
A. W. Cash Co.—-A four-page bulletin, No S-730 
27 items of standard 


illustrates and describes 27 
automatic valves and controls. These items area 
portion of the complete line designed to meet 
every type of control problem 


26 STEEL GRATING 


Blaw-Knox Co.-A 28-page 
and describes electroforged 
treads for plants, sidewalks, 
safe loads is included 


bulletin illustrates 
steel grating and 
stairs A table of 


27 HEAT EXCHANGERS 


Lummus Co., Heat Exchanger Div.—Bulletin 
M-306 includes a description of the design speci 
fications and construction details of standard heat 
exchangers for process industries Tables of 
effective surface area available, overall dimen 
sions, thermal design data are included 


28 DRAFTING MACHINES 


Charles Bruning Co.—‘‘The Finest in Drafting 
Machines,’’ a 20-page illustrated booklet, ex 
plains the cost and time-saving advantages offered 
by drafting machines in mechanical drawing, and 
describes and illustrates models and construction 


features. A list of available scales is included 


29 STEAM TRAP PROBLEMS 


V. D. Anderson Co.—Bulletin No 

Solving Steam Trap Problems,”’ 
pages of illustrations, drawings, and charts, de 
scribing the importance of trap selection and 
showing application for various industries 


151 entitled 
contains 36 


30 KILN INSTRUMENTATION 


Leeds & Northrup Co.—A 16-page folder illus 
trates and describes instruments and controls for 
rotary kilns used in the manufacture of cement 
lime and other non-metallic products. Installa 
tion photos are included 


31 NEW METHOD OF LUBRICATION 


Stewart-Warner Corp., Alemite Div.—Catalog 
describes new method of lubricating industrial 
machinery with “‘Oil-Mist.”"’ Bulk of publication 
taken up with engineering data, covering applica 
tions, operation, bearing application, bearing 
speeds of this method. Also for plain bearings, 
selection of condensing fittings, intermixing of 
condensers, bearing grooving and many other 
engineering data appropriate to the subject 


32 INSULATED PIPING 


Ric-Wil, Inc.—A 24-page catalog, No. 56-1, de 
scribes prefabricated insulated pipng for under 
ground or overhead distribution of steam, oil, hot 
or chilled water, process liquids; large-diameter 
prefabricated conduits for housing all utility serv 
ices; and various related equipment including 
conduit and pipe testing caps, insulation fittings 
for 90-deg elbows and unloading slings 


33 HEAVY DUTY COMPRESSORS 


Pennsylvania Pump & Compressor Co.—Single 
stage, horizontal, water cooled, heavy duty air 
compressors in sizes from 10 to 125 hp and for 
pressures to 150 psig covered in Bulletin 201-E 


34 SAFETY, RELIEF VALVES 


Kunkle Valve Co.—-A 50-page catalog, No. 53 
has selection indexes for steam, air-gas, and 
liquid ASME Std spring loaded safety valves for 
pressures to 5000 lb in brass, bronze, iron, and 
steel Included are descriptions, dimensions 
certified relieving capacities, and applications 


35 ELECTRONIC LOAD CELL SCALES 


Toledo Scale Co.—-Literature describes the new 
electronic load cell scales in which weight is trans 
mitted electrically so the scale indicating or re 
cording elements can be located wherever desired 
The folder describes the advantages offered by 
these scales and suggests how they can contribute 
to a modern weight control system 
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If you have 

vision that hurdles 

known horizons, 
professional skills to 

take you there, and a 
driving discipline that teams 
the two. . . opportunities 
as limitless as space itself 
await you at Martin-Denver. 


We see you accepting the 
challenge of the ICBM, 
Titan, in concert with an elite 
group of engineers. 


We see your faculties sharpened, 
your life lived more fully, in 
the Colorado Rockies. 


See for yourself . . . and 
write Emmett E. Hearn, 
Employment Director, 
Post Office Box 179, 
Dept.M11, Denver 1, 
Colorado. 
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Stimulation, status, security... the 
absorbing challenge of the rocket 
propulsion field, the rewards of pro- 
fessional recognition, the stability of 
a firmly established organization... 
ere yours at Aerojet-General. 


Aerojet offers experienced mechan- 
ical engineers and recent graduates 
unparalleled career opportunities 
on a variety of important problems. 
Design and development of pumps, 
valves, control and propellant sys- 
tems for huge new liquid-propel- 
lant rocket engines. 
Design and testing of a variety of 
thrust chambers, turbines, injec- 
tion systems, and servomechanisms. 
Studies of ignition, combustion 
phenomena, heat transfer, cooling, 
vibration and thermal shock 
Design and development of thrust 
reversers for jet engines. 
Design and testing of underwater 
jet engines and other devices. 
Design of test equipment and 
production machinery 


CORPORATION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire GENERAL SACRAMENTO, 
& Rubber Company CALIFORNIA 


Write: Director of Scientific and 
Engineering Personnel, Box 296BB, 
Azusa, Calif. or Box 1947BB, 


Sacramento, Calif. 
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36 COAGULATOR 


Hungerford & Terry, Inc.—-A 16-page bulletin il 
lustrates and describes a new coagulator which is a 
high speed upflow solids contact type coagulation 
and settling unit for use in water clarification 
water softening and waste water treatment 


37 CONVEYING & POWER TRANSMISSION 


Link-Belt Co.—A 340-page guide of the firm's 
standard lines of power transmission and convey 
ing equipment contains data on chains for con 
veying and power transmission, ball and roller 
bearings, enclosed gear drives, clutches, couplings 
One section lists conveyor and elevator compon 
ents. Also listed are vibrating screens, car icing 
equipment, car spotters, and power unloading 
scoops. Tables of pre-selected assemblies, con 
cise capacity charts and dimension tables for all 
standard products are included 


38 BOILERS AND STOKERS 


James Leffel & Co.—-Bulletin 236 gives descrip 
tive and specification information and per 
formance data on the firm's gas-, oil-, and coal 
fired Scotch boilers and on underfeed stokers for 
use with Scotch boilers 


39 NON-REPRODUCING PENCIL 


American Lead Pencil Co..Sampler with pencil 
that has rounded hexagon, translucent colored 
lead for non-reproducible papers or masters is 
offered The firm recommends it for making 
duplicate copies by Diazo process such as Brun 
ing, Ozalid or similar equipment. It sharpens in 
any pencil sharpener and color will mot fade or 
smear on master copes 


40 PIPING PRODUCTS 


Midwest Piping Co..-A 192-page bound catalog 
illustrates and describes welding fittings, forged 
steel flanges, prefabricated piping, pipe coils 
Comprehensive design and application data is 
included 


41 sTEAM VALVE CALCULATOR 


Fulton Sylphon Div., Robertshaw-Fulton Controls 
Co.—-A slide rule ‘card shows valve sizes re 
quired for heat and pressures of given quantities 
The reverse side shows valve size required for 
given liquid flow Also included is a guide to 
measuring the proportional pressure drop-ca 
pacity for saturated steam 


42 SELF-LOCKING SCREWS 


Standard Pressed Steel Co.--A 1-page booklet 
on self-locking socket head cap and set screws 
describes self-locking insert, gives specifications 
and performance data on material. Sizes, dimen 
sions and packaging information is included 


43 sTEAM TRAPS 


Armstrong Machine Wks.—A 44-page manual on 
condensate drainage contains data on semi-steel 
and forged steel traps, discusses the fundamentals 
of good trapping, and deals with trap selection 
problems, installation, repair and trouble shoot 
ing 


44 RupseR, PLASTICS PRODUCTS 

General Tire, Industrial Products Div.— Catalog 
No. 786 gives basic specifications and application 
data on molded ana extruded rubber products and 
extruded polyvinyl chloride, polyethylene and 
modified pvc 


45 STORAGE WATER HEATERS 


Patterson-Kelley Co..-A 48-page, 7-color catalog 
gives details of water heaters using steam or boiler 


water as heating medium Specifications and 


LATEST 
INDUSTRIAL 
LITERATURE 





| GUIDE | 


construction details, material thickness and size 
tables allow selection of proper heater for any in 
stallation, whether ASME or non-ASME 


46 INDUSTRIAL FURNACES 


Bigelow-Liptak Corp. —An illustrated, three-color 
catalog features the company's unit suspended 
walls and arches for industrial furnaces. Special 
designs for steel mills, open hearth, billet heating 
heat treating, oil refinery, heaters, cat crackers 
coal preparation, dryer furnaces, boiler settings 
are shown 


47 HYDRAULIC PRESSES 


Lake Erie Engineering Corp.—-Bulletin 1.1 de 
scribes hydraulic presses and die casting machines 
It incorporates a comprehensive chart relating 
various types of presses to their production uses 
Photos of representative presses and a selection 
chart are included 


48 PENCIL SELECTOR 


Eagle Pencil Co..-A booklet explains the funda 
mentals of pencil quality and tells how to select 
the proper pencil for manifold forms, legal forms 
duplicating machines, checking, marking, steno 
use, charting graphs, blueprint marking, drafting 
and general writing 


49 ROLLER CHAINS 


Diamond Chain Co., Inc. Catalog 754 contains 
information on stock roller chains and sprockets 
Selection of stock drives, calculation of chain 
lengths, installation recommendations, and speed 
ratio tables are some of the subjects covered in the 
64-page catalog 


50 METAL STAMPINGS 
Bossert Div., Rockwell Spring & Axle Co.--An 8 


page folder illustrates and describes facilities for 
producing metal stampings and welded assemblies 
in any metal or alloy Re-design service which 
can often recommend design improvements to 
simplify production and reduce manufacturing 
costs is described 


51 > WwROUGHT IRON PIPE 


A. M. Byers Co.—-A 48-page illustrated catalog 
covers wrought iron pipe and tubular products 
Included are sections on properties, specifications 
mill standards, product identification and order 


ing 


52 AUTOMATIC VALVES 
A. W. Cash Valve Mfg. Corp. -0-page catalog de 


scribes and illustrates line of pressure reducing and 
regulating valves, relief valves, back pressure 
valves, vacuum regulators and vacuum breakers 
differential pressure regulators, strainers, and 
diaphragm operated; control valves Contains 
16 new items not previously included in former 
catalogs 


53 BELLOWS ASSEMBLIES 
Clifford Mfg. Co.—A file folder illustrates and 


describes representative bellows devices n 
cluded is a chart detailing the sizes and character 
istics of the 20 most commonly used bellows, and 
a comprehensive discussion of designing with 
metal bellows 


54 Test BOILERS 


Besler Corp.—A four-page folder covers features 
and advantages of high temperature, high pressure 
test boilers, designed to deliver steam at full op 
erating pressure and temperature in two minutes 
after starting cold The units are described as 
extremely flexible, with one model handling any 
load from 500 to 15,000 Ib per hour 











Read carefully 


limited to 25 catalogs. 


select wisely, then send coupon 
Requests 
(Sorry, no catalog distribu- 


tion can be made by us to Students.) 


on page 44 now for your free catalogs. 
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The clock is geared to a cam under the day-night disc. The ingenious 
design allows each adjustment lever to operate independently of the 
other, the cam-follower arm riding the low or high contour of the cam 
engaging the white or brown adjusting lever, respectively. 


Chace Thermostatic Bimetal is available in 28 types, in strip, 
coil or completely fabricated and assembled elements made to 
your specification. Write for new 44-page booklet, ‘“‘Successful 
Applications of Chace Thermostatic Bimetal,”’ containing 
interesting uses of bimetal, formulas, calculations, etc. 


50 - Novemser, 1956 


W. M. CHACE CO. 
Thewnostalic Bimetal 


1619 BEARD AVE., DETROIT 9, MICH. 
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55 coat VALVES 


Stock Equipment Co.—An 8-page bulletin con- 
tains descriptive and dimensional data on a re- 
designed coal valve featuring self-cleaning racks 
and pinions, strong steel U-shaped gate and large 
ball bearing equipped gate supporting rollers. 
The valve is dust-tight. The gate offers lap clos- 
ure on four sides and is well suited for applications 
in chemical processes, cement plants and other in- 
dustries in addition to power plants. 


56 pire FITTINGS, FLANGES 


Tube Turns Plastics, Inc.—Unplasticized poly- 
vinyl chloride pipe fittings and flanges are the 
subject of a new booklet. It discusses industrial 
applications of PVC piping and gives complete 
specifications for threaded and socket types of 
fittings and flanges, in both normal and high im- 
pact grades, 


57 MINIATURE BALL BEARINGS 


Miniature Precision Bearing, Inc.—A new 24- 
pase: 3-color catalog, illustrated with compre- 
ensive specifications on more than 500 types and 
sizes of standard miniature ball bearings from 
1'/; mm to */s in. OD, includes material of par- 
ticular interest to designers of precision mechan- 
isms—applications, lubrication, design variations, 
special bearings, etc. 


58 Oil AND GAS BURNERS 


Ray Oil Burner Co.—An illustrated 16-page 
catalog gives specifications and capacities of com- 
mercial and industrial oil and combination gas-oil 
burners. It covers fully automatic, semi-auto- 
matic, and manually controlled horizontal rotary 
oil burners, gas burners, and combination gas-oil 
burners; commercial and domestic pressure- 
atomizing types for oil, gas, or combination gas- 
oil; forced draft packaged burners. Tables and 
other technical data are included to aid in selec- 
tion. 


59 MATERIALS HANDLING 


Jeffrey Mfg. Co.—Catalog No. 840 describes ex- 
perience covering nearly three-quarters of a cen 
tury, studying handling and processing problems 
of industry and designing and manufacturing ma- 
chinery to meet them. The results of service to 
many types of industries are embodied in this 
catalog. Describes full line of conveyors, feeders, 
gravimetric weighers, crushers, shredders, barrel 
packers, coolers, dryers, magnetic separators, 
screens, transmission machinery, elevators, power 
scoops, electronic controls, bin level indicators 
rotary bin check valves, car pullers, chains and 
sprockets. 


60 RUST PREVENTION 


Rust-Oleum Corp.—A general catalog contains 
102 color chips showing colors available in pri- 
mers, short oil type coatings, oil field finishes, 
restful color group finishes, machinery and im- 
plement colors, long oil type coatings, Galvin- 
oleum coatings, heat resistant coatings, chemical 
resistant coatings, floor and deck coatings. 


61 sPIRAL-WOUND GASKETS 


Flexitallic Gasket Co.—-A 28-page general Cata- 
log illustrates and describes standard and non- 
standard flange gaskets, and boiler gaskets. Con- 
struction features, gasket design and materials, 
specifications and characteristics, bolting data, 
facing dimensions and wall thicknesses of welded 
and seamless steel pipe are included 


62 sPEED REDUCERS 

Western Gear Works— Bulletin 5402 covers the 
company’s herringbone speed reducers. Dimes- 
sional information is tabled and diagrammed, and 
, ~~ jones ratios and performance data is in- 
cluded 


63 <ouPLINGs 

Snap-Tite, Inc.—Four bulletins and various data 
sheets cover couplings for high pressure systems, 
gravity flow systems, vacuum systems and hy- 
draulic systems. Cutaway photos, diagrams and 
flow charts are included in the literature. 


64 CLUTCHES, BRAKES 

Warner Electric Brake & Clutch Co.—Bulletin 
No. 6170 describes a complete line of electric 
clutches and brakes from 8 in.-lb to 700 ft-lb of 
torque. Also illustrated is a new line of station- 
ary field clutches and replaceable face brakes 
utilizing the company’s new induced magnetic 
circuit design 
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65 GROOVING TOOL 


Waldes Kohinoor, Inc.—Catalog No. GT2-53 
presents general information engineering specih 
cations, and manufacturing technical data for the 
Waldes Truarc grooving tool The manual is il 
lustrated with a number of tool setups and ex 
plains the functioning of the tool, particularly its 
economic periormance on recessing operations 
It also includes typical applications, dimensions 
and conversion table and ordering specifications 


66 ot FIELD EQUIPMENT 


Lufkin Foundry & Machine Co.—Catalog No 
56 lists specifications, descriptions and principal 
dimensions of conventional beam-type pumping 
units, air balanced pumping units, hydraulic long 
stroke units and gas engines for oil field applica 
tions 


67 TAPERED ROLLER BEARINGS 


Timken Roller Bearing Co.— An eight-page folder 
describes the ‘four new tapered roller bearings 
along with auxiliary parts that have been de 
veloped to prov customers with lower cost 
bearing applications without sacrificing the long 
life and minimum maintenance expected 


68 CAST, FORGED VALVES 


Edward Valves, Inc.—Condensed catalog 105 
contains data on cast and forged steel valves for a 
variety of applications in boiler rooms, petroleum 
service, industrial and technological plants. In 
cluded are Rockwell-built Mudwonder mudline 
valves designed primarily for mudlines in oil fields 
but also suitable for abrasive fluid application in 
industry 


69 FORCED, INDUCED DRAFT FANS 


Green Fuel Economizer Co., Fan Div.——-The com 
pany offers three bulletins 1) covering mechani 
cal forced draft and induced draft fams; (2) dif 
fuser fans 3) the company’s Economizers t 
Fly ash collector 5) Industrial air cleaners 


70 CENTRIFUGAL PUMPS 


Pacific Pumps, Inc. The Choice, Design, Char 
acteristics and Maintenance of Centrifugal 
Pumps’ is a reprint in booklet form of three 
published article 


71 MECHANICAL CONSTRUCTION 


Dravo Corp., Machinery Div.—‘‘Engineering 
Constructors catalog No. 1200, describes the 
company’s mechanical construction services 
Prepared as a photographic story, the book shows 
typical examples of construction projects com 
pleted for steel mills, chemical plants, water works 
and the petroleum industry Introduction ex 
plains how a staff of experienced engineering-con 
struction specialists are equipped to consummate 
any type of working contract 


72 BIN LEVEL CONTROLS 


Bin-Dicator Co.—Catalog describes and _ illus- 
trates bin level indicators including new Roto 
Bin-Dicator and Bin-Flo aerator units. Dimen 
sional drawings, mounting details, typical appli 
cations, wiring diagrams, and list of present 
users 


73 STEAM TURBINES 


Terry Steam Turbine Co.—Bulletins in looseleaf 
form which cover a complete description of Terry 
solid wheel turbines with cross section drawings of 
typical units for both moderate and high steam 
pressure conditions: a description of the Terry 
axial flow impulse, both single stage and multi 
stage; Terry gears which are used for speed in 
creasing and speed reducing 


74 BALL BEARING SWIVEL JOINTS 


Chiksan Co.—A new 32-page catalog, G-4, covers 
the company’s line of ball-bearing swivel joints, 
loading racks, manifolding lines, all-metal marine 
and barge hose, and flexible aircraft assemblies 
Typical industrial applications are illustrated and 
dimensional and operating data is provided 


75 MOTOR SELECTION 


General Electric Co., Motor Dept.—BulletinGEA 
6200, covering a-c motors of 1 to 30 hp, is de 
signed to answer questions concerning the pur 
chase of motors for machines Service, stocking 
motor enclosures, drive requirements, mounting 
requirements, application information are illus 
trated and described 
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FORGING! 





PHOTO - COURTESY CLEVELAND WORM AND GEAR CO. 


The part illustrated above will become a component of the completed 
product — will not become a reject— BECAUSE IT IS A FORGING. 
You get effective machinability because forgings are dense, homogenous 
metal, free of porosity and other flaws. Forgings start with forging quality 
metal which is improved by the forging process. This fact also offers advan- 

tages in heat treating and welding. 
If you are experiencing a costly reject rate, find out how forgings will 
help you. Call in a forging engineer, and also send for the booklets 
offered below to learn the economies that can be gained by the 


use of forgings in your product. 


' in f 1 
vce oso FOF GINGS 02.0 


using forgings. Send 
for booklets, [_] ‘What DROP FORGING ASSOCIATION 


is a Forging?’’ and 
(J “Management Guide Dept. ME. 419 S. Walnut St., Lansing Mich. 


to the Use of Forgings.” 








makes hand lettering old fashioned 


Its speed and uniformity is standard in modern drafting rooms — Legible 
reproduction of lettering is a must. But perfect hand lettering takes time and 
skill, and both cost big money these days. That’s why thousands of modern 
drafting rooms have adopted Leroy® lettering—a K&E development—as 
standard on all jobs. 

Leroy lettering can’t help but be perfect regardless of the job or the ex- 
perience of the man. Each letter is completely and uniformly produced in one 
quick, simple operation. It’s so exact, yet so simple, that one man can start 
the job and another finish it without any variation in lettering. Because the 
lettering template is the same, there’s almost no room for mistakes. 

Every necessary type face and symbol in a wide range of sizes, is available 

Leroy templates. Each template is engraved with traditional K&E atten- 
tion to quality, built for a lifetime of use. Special electronic, mathematical, 
mapping and geological templates are available . . . we’ll even make them to 
order with your own symbols or trademarks. See Leroy lettering equipment 
at your K&E dealer. 

89 VEARS OF LEADERSHIP [In equipment and materials for 


L< } drafting, surveying, reproduction and optical tooling . . . in slide rules 
Sa and measuring tapes. 


KEUFFEL & ESSER Co. 


NEW YORK + HOBOKEN, N. J. * Detroit + Chicago « St. Louis * Dallas * San Francisco « Los Angeles « Seattie » Montreal 
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76 CARBON-GRAPHITE 
United States Graphite Co., Div. Wickes Corp 


Engineering, Handbook GT-55 describes basic 
characteristics, chemical resistivity, mechanical 
properties, physical properties, size limitations 
suggested tolerances, and operating information 
for Graphitar (carbongraphite) Suggested 
methods of assembly and typical applications are 
also shown Listing of district representative 
and other company products included 


77 LUBRICANT DATA 


Fiske Bros. Refining Co., Lubriplate Div. 1954 
edition of The Lubriplate Data Book to all who 
are interested in subject of proper lubrication of 
all types of machinery This new Data Book is 
S x 11 in. in size and contains 36 pages of 
valuable data pertaining to improvement of 
machine operation, reduction of power consump 
tion and lowest possible maintenance costs 
through the use of specialized time tested lubri 
cants 


78 UNDERGROUND PIPE 
INSULATION 

American Gilsonite Co..-A four-page Bulletin 
gives tips on the uses and installation of a new 
insulation for hot underground pipes. It ex 
plains how the material protects pipes against 
corrosion caused by acids and alkaline ground 
waters, and against bacterial action, roots and 
electrolysis 


79 SPECIAL PURPOSE RUBBER 
B. F. Goodrich Chemical Co.--A 20-page booklet 


gives specifications and application data and 
shows photos of uses of Hycar American rubber 
in various forms throughout industry rhis 
special purpose material is said to resist oil and 
solvents, abrasion, aging and high temperatures 


80 sTAMPED GEARS 
Winzeler Mfg. & Tool Co.-A 4-page illustrated 


bulletin describes stamped gears: spur, crown 
pinion, spur and pinion clusters, laminated and 
special types. Gear data and tables are included 
Also available is a 4-page stock gear die list includ 
ng 8-96 diametral pitch spurs, 14'/2: and 20 deg 
pressure angle; crown gears, 24-64 diametral 
pitch 


81 BALL BEARINGS 


Federal Ball Bearings Co.Catalog D-1 contains 
24 pages of dimensional tables for selection of ball 
bearings according to size, and assists in the 
identification of ball bearings for which a replace 
ment is required. Both metric and inch measure 
ments are shown Catalog also includes inter 
change and conversion tables 


82 GENERAL BULLETIN 
W. C. Dillon & Co.--A 6-page folder illustrates 


and describes overload switches, universal testers 
mechanical force gages, dynamometers, ther 
mometers and weight indicators 


83 MARKING MACHINES 
Jas. H. Matthews & Co.—A 24-page catalog il 


lustrates and describes bench-mounted, hand 
operated pneumatic and hydro-pneumatic 
marking machines for metal products. Specifica 
tions are given, and accessories are listed 


84 FoRGINGs 


Drop Forging Assn. A six-page booklet, entitled 
Management Guide to the Use of Forgings 
states the advantages forgings offer to the de 
signer metallurgist purchasing agent and 

executives 


85 INTERFEROMETER 


Link Aviation, Inc.—-A leaflet is available de 
scribing the Link Fringecount micrometer which 
is a measuring device using the light interference 
principle Measurements up to two inches are 
possible, with accuracy claimed of one millionth 
of aninch. Gage blocks, plug gages, and ball and 
roller bearings measured 


86 sTEAM, AIR TRAPS 


C. E. Squires Co.—-A four-page bulletin covers 
steam and air traps for pressures to 600 psig 
Cutaway photos show features and flow capacities 
are tabled. Accessory equipment is listed 
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87 FLEXIBLE METAL HOSE 


Flexonics Corp.—A 12-page catalog covers line 
of Flexon flexible metal hose. The three main 
types of flexible metal hose and their specifications 
are given, typical applications are told, couplings 
available described, and a chart on how to select 
metal hose is included 


88 ELECTRONIC CONTROLS 


Dynamatic Div., Eaton Mfg. Co.--Bulletin EC] 
covers the construction, performance and main 
tenance of electronic controls used on the firm’s 
eddy-current adjustable speed drives and other 
equipment 


89 cHROMIUM PRODUCTS 


Van der Horst Corp.—-A bulletin covers, in ques 
tion and answer style, the properties and applica 
tion of the firm’s Porus-Krome, a pure hard 
chromium applied to cylinder bores and other 
bearing surfaces by a process which produces pores 
to hold lubricating oil 


90 pipe FITTINGS 


Ladish Co. A 304-page, tabindexed catalog de 
tails specification on complete line of controlled 
quality butt welding fittings, forged ASA, large 
diameter and TEMA flanges and forged screwed 
and socket welding fittings. A 5t-page technical 
data section features latest provisions of applica 
ble piping codes and standards to assist in solving 
piping problems 


91. DRAFT INDUCERS 
L. J. Wing Mfg. Co.—A 16-page booklet covers 


draft inducers for heating boilers and for power 
plants. The units are of packaged design, factory 
assembled, horizontal or vertical discharge with 
gas inlets on either side or top or bottom Fan 
bearings are air cooled and pre-lubricated. Also 
included are illustrations of applications of the 
company’s units and a discussion of the ad 
vantages of correct draft in industry 


92 CHUCKING MACHINES 


National Acme Co.——Bulletin CM-51A illustrates 
and describes 4, 6 and 8 spindle chucking ma 
chines in capacities ranging from 5'/4 to 12 in 
Construction features are shown in cutaway 
drawings Specifications and dimensions are 


tabled 


93 RECORDER 


Leeds & Northrup —A 44-page technical publica 
tion illustrates and describes recorders which 
provide more than 2300 variations of measuring 
circuits, each developed for applications to cer 
tain types of measuring problems. The variety 
of measuring circuits are described, along with 
the unit's balancing system, and types of instru 
ments available 


94 SPECIAL ALLOY STEEL 


Jones & Laughlin Steel Corp.—-A 40-page book 
let contains case histories of Jalloy heat treated 
special alloy steel plate in such uses as trailer 
bodies, ore chutes, shovels and dipper sticks, pick 
ing tables, structural members, hammers, grader 
blades, dump truck, bottom line plates 


95 AUTOMATIC BOILERS 


Orr & Sembower, Inc.—Bulletin 1220 covers 
Powermaster packaged automatic boilers for 
light oil, heavy oil, gas or combination gas-oil 
firing in sizes to 500 hp, pressures to 250 psi 
he units are completely factory assembled, and 
have fully automatic operating and safety con 
trols 


96 WATER HEATERS 


American Dist. Steam Div., Adsco Industries, 
Inc.—-Bulletin No. 54-78A illustrates and de 
scribes instantaneous water heaters. Included 
are domestic water heaters, booster heaters, pool 
heaters and condensate coolers of various types 


97 ROLLER CHAIN 


Atlas Chain & Mfg. Co.—-Catalog ARC-52 on 
roller chain covers construction, features, selec- 
tion and design, chain length computation, length 
conversion table, chain drive layout, horsepower 
ratings, installation and maintenance, lubrica 
tion and list prices and specifications 
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EAGLE 
CYCL-FLEX reset timer 


for 
machine 
control 
panels 


Accurate to 1 Part in 1200 


Designed with a sealed dial that covers the elapsed time 
indicator, the Cycl-Flex Timer permits direct mounting to 
machine panels that are exposed to oil and dust. Timer 
switches control four load circuits. Interlocking contacts pro- 
vided without the use of auxiliary relays. Synchronous motor 


drive insures accurate timing. 


The Cycl-Flex is one of the Eagle family of 
timers designed to fit into every industrial 
time control need. Eagle sales engineers, 
located in 30 principal cities, will analyze 
your timing applications without obligation. 
FREE AUTOMATION BOOKLET 
MAIL COUPON TODAY! 


nal Corporati 
- ustr: sie ew Dept. ME-1156 
Moline, 1 


Please send Bulletin 120 containing complete data on 
the Cycl-Flex Reset Timer. 
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ENGINEERS: £Zeectronic « Mechanical 
Physicists: Fa 


Work where 
PERFORMANCE pays off 


Men of talent and drive can move ahead without delay or red 
tape at Melpar because skill, ability and performance are the 
primary factors governing advancement. Due to the fact that 
we've doubled in size every 18 months since our beginnings in 
1945, middle and top level positions open up constantly. 


Melpar believes that the engineer deserves an 
organization and facilities that can enhance his 
creative abilities. For this reason our labora- 
tories were designed and built to specifications 
prepared by Melpar engineers. A wealth of equip- 
ment is available. Our project group system 
enables the engineer to participate in all phases 
of development problems and thus quickly ac- 
quire greater technical and administrative know- 
how, essential to eventual managerial responsi- 
bility. The system also enables us to more 
accurately evaluate the individual’s contribution 
and more rapidly justify promotions, 


Live Where You LIKE It 


Living—for the whole family—is immensely rich 
in the two locales where Melpar’s R & D activities 
are centered. Our 265,000 sq. ft. main laboratory 
near Washington, D. C., enables you to live in an 
area enjoying incomparable cultural and recrea- 
tional advantages. The climate allows outdoor 
recreation 215 days of the year. Fine homes and 
apartments are available in all price ranges. 
Our Watertown and Boston, Mass. laboratories 
offer the unique advantages of cosmopolitan Bos- 
ton with its theatres, concerts, art galleries, mu- 
seums, universities and schools which are second 
to none. Nearby are seaside and mountain re- 
sorts offering a variety of winter and summer 
sports. 


Openings Exist in These Fields: 


Flight Simulators * Radar and Countermeasures ® Network 
Theory * Systems Evaluation * Microwave Techniques * Ana- 

log & Digital Computers * Magnetic Tape Handling * UHF, 

_ VHF, or SHF Receivers * Packaging Electronic Equipment 
o ° Pulse Circuitry * Microwave Filters * Servomechanisms 
® Subminiaturization * Electro-Mechanical Design * Small 


VU Mechanisms * Quality Control & Test Engineering 


Write for complete information. Qualified candidates will 
be invited to visit Melpar at Company expense, 


Write: Technical Personnel Representative 


MELPAR, /nc. 


A Subsidiary of Westinghouse he 
Air Brake Company a_i = % 


3193 Arlington Bivd., Falls Church, Va. 


10 miles from Washington D. C. 
Openings also available at our Isboratories in Watertown and Boston, Mass. 


YOUR 


Now Catalogs 


—— 
98 RuBBER DATA 


Acushnet Process Co.-A 32-page catalog covers 
the company’s manufacturing and testing facili 
ties and applications for molded products of 
various synthetic rubbers. Included are proper- 
ties tables of rubbers and compounds, data on 
methods of molding and a glossary of rubber 
terms 


99 FIRED INDIRECT HEATERS 


Brown Fintube Co.—Bulletin No. 551 covers the 
applications, advantages and types of fired in- 
direct heaters for air, special atmospheres, corro- 
sive and non-corrosive gases, thermal chemicals, 
circulating oils, asphalt, and for super heating 
vapors 


100 DRAWING MATERIALS 


Eberhard Faber Pencil Co.—A new catalog in full 
color, illustrates line of drawing materials for 
artists, engineers, designers, draftsmen and 
architects. It includes a wide variety of drawing 
and colored pencils, marking instruments, pastels, 
and erasers 


101 automatic VALVES 


Golden-Anderson Valve Specialty Co.—A catalog 
of technical bulletins describes various types of 
automatic cushioned water and steam valves in- 
cluding cushioned swing check valves, surge re- 
lief valves, water pressure reducing valves, alti- 
tude control valves, float valves, strainers, sole 
noid operated valves, flowtrol valves, electric 
check valves, non-return valves, triple acting non 
return valves, hydraulic cushioned check valves, 
engine stop valves. Each bulletin is fully illus- 
trated with diagrams, tables, and parts list, 
specification 


102 GRAPHITE-CARBONS 


Morganite, Inc.—A catalog includes a general 
compilation of the types of graphite-carbons 
manufactured by the firm to customer specifica 
tions. It includes do’s and don't’s for designers, 
physical characteristics of materials and specific 
aids on such applications as bearings, piston rings 
and vanes 


103 ALUMINUM HEAT EXCHANGER TUBES 


Aluminum Co. of America—lIllustrated catalog 
contains relevant data on Alcoa aluminum heat 
exchanger tubes. Covers advantages, fabrica 
tion, application in petroleum and petrochemical 
industries, chemical, steam, atmospheric, air and 
ges. Also use of aluminum alloys, fluid flow 
characteristics, heat trausfer characteristics, 
specifications’‘and data with tables. 


104 pryvers, COOKERS 


Standard Steel Corp.—A 12-page catalog, No 
561, illustrates and describes rotary dryers and 
cookers, including direct fired, indirect fired, 
steam tube and steam jacketed Pilot plant 
operation is also described 


105 utiity Blowers 


Peerless Electric Co.—Bulletins SDA-160 and 
SDA-200 illustrate and describe the firm's line 
of fans and blowers for industrial, commercial 
and residential use. Dimensional data is tabled 
and diagrammed. Engineering information and 
specifications are included 


106 NEEDLE THRUST BEARINGS 


Torrington Co.—A four-page folder describes a 
new needle thrust bearing. Incorporating data on 
the bearing’s design, installation, lubrication and 
load capacity, the folder also gives dimensions 
and other detailed information about each bearing 
available. Typical needle thrust bearing appli- 
cations are illustrated and described. 


107 CONTROL VALVES 


Oilgear Co.—Bulletins 80200 and 80300, 24 
pages, cover construction, principle of operation 
and installation dimensions of two-, three- and 
four-way directional control valves for fluid 
power systems up to 5000 psi. Eight sizes from 
1/g to 3 in., each with manual, mechanical 
hydraulic, electric and electric pilot operators are 
listed, along with two-way valves with standard 
normally open or normally closed plungers and 
over sixty special plungers and three- and four- 
way valves with seven standard plungers and 
over one-hundred special plungers. More than 
300 special straight, angle or combination pipe 
tap or welded pipe steel flanges are listed. 
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108 FEEDWATER HEATERS 


Alco Products, Inc.—A 16-page bulletin covers 
feedwater heaters for central stations and power 
plants. The firm's facilities for producing the 
equipment is illustrated and describ 1, and design 
and engineering principles are discussed. Appli 
cation photos are included 


109 REFERENCE JUNCTION 


Pace Engineering Co.—A data sheet describes a 
thermostatically controlled temperature reference 
for multi-channel thermocouple systems. Speci- 
fications include temperature stability and uni 
formity among thermocouple reference junctions 
as well as descriptions of special circuit features 
and thermocouple combinations A complete 
control system for oscillographic recording is also 
described 


110 FLOW TRANSMITTER 


Foxboro Co.—Bulletin 13-11 describes advanced 
design Type 13A d/p cell transmitter designed for 
all types of flow and liquid level measurements 
Bulletin 20-14 explains the firm's magnetic flow 
meter for difficult fluids, and Bulletin 13-23 
covers a new linear, pneumatic flow integrator 


111) viprATING FEEDERS 


Carrier Conveyor Corp.— Natural frequency me 
chanical vibrating feeders are illustrated and 
described in Bulletin No. 1001. No complicated 
electrical equipment is used in these feeders 
which come in standard widths to 72 in. and 
lengths to 12 ft. Special high temperature models 
for 1800 F material are available All models 
are available with fixed or variable feed rate 
drives 


112 HARD CARBIDES 


Kennametal, Inc.—-A 44-page booklet describes 
basic design principles for use of hard carbides; 
methods of forming; methods of fastening car 
bides mechanically; and a general treatise of 
Kennametal and suggested fields of application 


113 PUNCH PRESSES 


Kenco Mfg. Co.—-New individual catalog sheets 
cover 14 models of punch presses, ranging in size 
; 


from 2 to 15 tors, also 2 models of Electro-Safe 
in 15-ton size. 


114 MOLY IRON CASTINGS 


Climax Molybdenum Co.—Bulletin No. 1 ex 
plains that molybdenum is selected as an alloying 
element on the basis of performance and cost in 
typical iron castings. Bulletin No. 2 relates how 
the adaptability of molybdenum to foundry 
operations can benefit the user and the foundry 


115 GEARMOTORS, MOTOGEARS 


Link-Belt Co.—A new line of gearmotors and 
Motogears is described in 28-page Book No. 2447, 
which includes complete selection data together 
with features of construction, load classifications, 
dimension tables, overhung load ratings and 
mounting assemblies. Both designs are in keeping 
with new NEMA motor sizes 


116 Boers, GENERATORS 


Erie City Iron Works—A 16-page condensed 
catalog, No. SB-50 offers a line of boilers and 
allied equipment, including custom engineered 
and standard water and fire tube steam genera 
tors Underfeed, spreader, traveling grate 
stokers and pulverizers are cross sectioned 
Waste heat boilers, water walls, superheaters, 
economizers and air heaters are also shown 


117 ROLLER CHAIN 


Acme Chain Corp.—An illustrated 76-page 
catalog covers precision roller chain and sprockets 
Horsepower charts and standards to assist in 
design and application problems are presented 


118 BASE, SURFACE PLATES 


Lake Shore, Inc., Engineering Div.—An 8-page 
catalog offers descriptions of base plates, surface 
plates, engine jack, stands and dynamometer 
bases. Installations in laboratories of automotive 
manufacturers are pictured 


119 FipERGLAS PANELS 

Resolite Corp.—A 12-page brochure illustrates 
methods of application of standard and fire re- 
tardant Fire-Snuf Fiberglas panels for plant 


Full dust collecting capacity 
always available from 














>» Automatic 
Bag Type 
Dust Arresters 


Norblo Dust Arresters at California Cement Corp. plant at Mojave, Cal. 


Twenty-four hours a day is a gruelling grind, but Norblo equip- 
ment takes it. What’s important to plant owners and operating 
staff is that full dust collecting efficiency holds level during the 
day and night punishment. 


Norblo installations include a group of basic compartment units, 
each housing 78 cylindrical bags. Variable cyclic cleaning involves 
one compartment at a time, and that for only a few seconds. Engi- 
neered to the needs of each installation, there’s ample capacity with- 
out waste, but without undue strain on the equipment. Easy main- 
tenance is provided for. 


Users of Norblo Equipment in cement 
plants, industrial plants of many types, 
and mining and smelting agree that com- 
plete satisfaction is assured when you in- 
stall Norblo. Write for information— 
state your dust collection problem. 


Norblo also builds centrifugal and hydraulic 
dust collectors, exhaust fans, cement air cool- 
ing systems, and portable type dust collectors. 


The Northern Blower Company 
6421 Barberton Ave., Cleveland 2, Ohio ¢ $OLympic 1-1300 


ENGINEERED DUST COLLECTION SYSTEMS 
FOR ALL INDUSTRIES 
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i CENTE DISTANCE 
Ts eS ee oe ll 


WE LEFT COMPETITIVE 


RATINGS OUT OF 
THE CHART PURPOSELY.. 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra “‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put % of all teeth in continuous 
full-depth contact. This results in spreading tooth contact ovet 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


ton Michigan Tool Comyarorg 


OOVELE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 & Mettichels Reed + Oetren 12, Michigan 
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daylighting through roof and wall, in most 
standard industrial building construction assem 
blies. Included are details of end lap and side 
lap fastenings, and methods for shatter-proof sash 
glazing 


120 cONDENSERS 


Maryland Shipbuilding & Drydock Co., Indus- 
trial Products Div.—Bulletin G100 describes 
steam surface condensers and related heat trans 
fer products for power process industry applica 
tions. Views of the company’s facilities and its 
products are included 


121 speeD REDUCERS 


Jones Machinery Div., Hewitt-Robins, Inc. 
Engineering Catalog 100 covers herringbone 
speed reducers rated in accordance with AGMA 
standard practice Sections of the 160-page 
booklet include reducer types and styles—bed 
plates; reducer design—production; selection 
information; quick selection tables; selection 
examples; ratings and dimensions 


122 PLATE FORM MOUNTINGS 


Lord Mfg. Co.—-Bulletin No. 702 contains engi 
neering data, performance curves, specification 
tables, details on the design and use of plate form 
and multiplane mountings to control steady state 
vibration plus occasional shock where excellent 
isolation characteristics and moderate restraint 
are needed Load capacities range from '/: to 
310 lb per mounting 


123 ALUMINUM ALLOys 


Kaiser Aluminum—A 24-page booklet offers in 
formation on mill products and services. Data 
is given on aluminum alloys, forms, mechanical 
and physical properties, applications, fabricating 
and finishing techniques and availability. Prod 
ucts include sheet, plate, foil, circles, pig, alloy 
ingot, rod, bar, wire, electrical conductors, forg 
ings, extrusions, extrusion billets, roofing, siding 


124 DIAPHRAGM CONTROL VALVES 


Leslie Co.—Bulletin 5304 describes diaphragm 
control valves, single seated, for steam, liquid 
air or gas with primary service ratings to 2500 
psi, 1000 F. They are available in unbalanced 
or fully balanced types '/2 to 10 in. in cast bronze 
cast iron and cast alloy steeis 


125 torque MANUAL 


P. A. Sturtevant Co..-A 28-page torque manual 
illustrates application ideas, tabulates torque 
and tension relationships for both mild steel and 
high tensile steel bolts and shows screw torsional 
strength recommendations Included are illus 
trations of adaptor and attachment ideas and 
formulas for using these correctly with torque 
wrenches 


126 FLEXIBLE COUPLINGS 


American Flexible Coupling Div., Zurn Indus- 
tries, Inc.—-A 12-page bulletin gives selection and 
engineering data on a newly-designed line of 
standard couplings having +1'/: deg angular 
misalignment capacity per gear engagement 
Similar data is included on self-lubricating center 
member couplings 


127 WATER SOFTENER 


Cochrane Corp.—A bulletin covers the firm's 
hot lime-zeolite softeners. Methods of operation 
expected results, chemical savings and simpli 
city of operation are described in the bulletin 
designated Publication 4801-A 


128 BI-cOLOR GAGE 


Diamond Power Specialty Corp.—Bulletin 1174 
describes a new multi-port bi-color gage, developed 
to eliminate common gage troubles encountered 
in medium and high pressure ranges. The prin 
ciple of dividing the vision slot into a series of 
individual, round ports is said to offer the solution 
to a number of problems that are intensified as 
pressure and temperature increase 


129 PACKAGED STEAM GENERATORS 


Union Iron Works—A 16-page bulletin, MH 3-54, 
describes Union Type MH packaged water tube 
steam generators equipped for oil or gas firing or 
both, with automatic, semi-automatic or manual 
combustion controls. Included are cutaway illus 
trations, tube arrangement layouts, photo 
sequence story of actual shop assembly and di 
mension tables for 13 standard sizes from 10,000 
to 40,000 Ib of steam per hour 
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130 DIAPHRAGM VALVES 


Grinnell Co.—An 8-page catalog describes dia 
phragm valves offering streamlined fluid passage 
flow control, leak-tight closure Isolation of 
working parts from fluid stream is said to prevent 
product contamination and corrosion of operating 
mechanism Flexibility of assembly and wide 
choice of materials for bodies, body linings and 
diaphragms are described 


131 INVESTMENT CASTINGS 


Haynes Stellite Co.—A 40-page booklet shows 
typical physical, mechanical and chemical proper 
ties of 26 investment-casting alloys, along with 
design data and hints on solving design, produc 
tion and metallurgical problems 


132 REFRIGERATION 

Frick Co.—Bulletin 100-G describes Eclipse 
compressors said to be now furnished in types for 
handling any refrigeration at any temperature or 
load. They are built with 2, 3, 4, 6 or 9 cylinders 
with speeds up to 1200 rpm 


133 sTEEL SMOKE STACKS 

L. O. Koven & Brother, Inc.—-A 4-page bulletin 
illustrates and describes guyed or self-supporting 
steel smoke stacks of riveted or welded construc 
tion. Sizes and capacities are tabled and formu 
las for figuring anchor bolts self-supporting and 
guy wire for guyed stacks are included 


134 ol HYDRAULIC POWER EQUIPMENT Ace 

Vickers Inc.—Catalogs 5002B and M5101A cot sal . . 
tain general deciat Ulertendine ‘aan sgnailicetioiia . there IS a breakthrough point! 
of a line of hydraulic pumps, valves, controls and 

transmissions for hydraulic power systems for 


industrial machinery and mobile equipment ; ’ sata many of our present 


135 inpustRiAt FILTERS : 
R. P. Ad Co., Inc.—A 10-page bulletin, No 
651, Gaus Giters with = 8a oaies poe . assignments involve 
views, installation drawings, dimension charts ¥ $ 
i fo olor operational diagrs 5 ase his . : . . ° 
ree ap i ther pocorn on toe aoa -~ ia : seeking solutions 


tories are cited 


136 RUBBERIZED ABRASIVES ‘ “4 Cc rrentl unknown! 
Cratex Mfg. Co.—The application, adaptability SbF u y ° 
and versatility of rubberized abrasives especially 

designed for burring, smoothing and polishing : * 
operations are set forth in catalog No. 53 Avail * ‘ perhaps YOU have 
able in wheels, blocks, sticks, cones, and points 

for machine or hand operations in all industries 


the products, uses and grit types are fully pre . ¥ ; the answers 
‘ . . . . 


sented and illustrated 


LST ROOF VENTLATOR im & ENGINEERS 1: INERTIAL GUIDANCE 


New York Blower Co.—A centrifugal roof venti :& 
lator aerodynamically designed to exhaust é ELECTRICAL SYSTEMS ... 


against high resistance and offering flexibility -; 4 . 
space saving and economy is illustrated and de { an sieaiemaae gyroscopic devices 
scribed in 4-page Bulletin 565. Capacities and tad * 
dimensions are given, together with description i + servomechanisms 

of propeller-type roof ventilators for use at lower ST i t 
—— PHYSICISTS electronic components 
' a airborne digital 


138 piLLow BLOcks MATHEMATICIANS computers 


W. A. Jones Foundry & Machine Co., Hewitt- ~— 
Robins, Inc.—Catalog 500 illustrates and de 

scribes Timken-bearing-equipped heavy-duty t 

pillow blocks. Included are sections on types of j h Ip b k th gh 
units; selection data on pillow blocks, cylindrical e rea rou 
units, spherical units, protected screw take-ups; 


dimensions; installation instructions; lubrication INSTRUMENTATION the boundary — 
nformation; parts lists; application photographs . LABORATORY ; 
write 


139 MOTOR SPRING 3 
Hunter Spring Co., Neg’ator Div.—A 16-page MARTIN PHILLIPS 
bulletin describes design of constant-force ex 


tension and motor springs in six major forms for : personnel director 


mechanical loading and power drive applications 
4 INSTRUMENTATION 
140 a 
LIQUID LEVEL GAGES B RAT RY 


Jerguson Gage & Valve Co.—An 8-page catalog 
No. 291, covers remote reading liquid level gages, ri . * . 
including a new Truscale with scale that flashes | Dept. of Aeronautical Engineering M.LT. 
continuously in red when boiler water level gets | . az 

too high or too low. The catalog is illustrated | e ae 68 Albany Street 

with photographs and engineering drawings ee . ? 2 

Gages in four pressure groups from under 900 psi + ed. Cambridge 39, Massachusetts 

to over 1500 psi are covered. “ 


~ 


Sas. SRR nENEND ‘alae | TE COURSES may be taken for credit while earning full pay. . . 





Henry Vogt Machine Co.—New 32-page supple- 
ment No. | to Catalog F-9 covers G P gate, globe 


and angle valves, in sizes '/2 through 2 in. for : 3 a) Le ae eT 
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ELECTRICAL 
ENGINEERS 


If you have had engineering experience in any of the cat- 
egories shown below, Northrop Aircraft has an attractive 
position for you, with many benefits. Important among 
them are high compensation, challenging assignments, 
steady advancement, recognition of initiative and ability, 
and continued interest in your progress. Many outstand- 
ing engineering positions are offered, as follows: 

ELECTRICAL GROUP, which is responsible for the de- 
sign of such things as power generation and distribution 
systems, rectifiers and power converters, and auxiliary 
systems as applied to manned aircraft, guided missiles 
and ground support equipment. 

COMMUNICATIONS AND NAVIGATION GROUP, which 
is responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in missiles. 

FIRE CONTROL RADAR GROUP, which is responsible 
for the installation and application of the most advanced 
type of fire control systems in fighter-interceptor aircraft. 
The work covers the installation of the equipment and 
associated wiring; continuing liaison with equipment 
manufacturers; preparation of system analysis and re- 
ports; and follow-up of system performance in the field 
as aircraft become operational. 

INSTRUMENT GROUP, which is responsible for the de- 
sign of instrument systems for manned aircraft and the 
installation of flight test instrumentation for guided 
missiles. 

There are also opportunities for draftsmen with either 
electrical or mechanical experience. 

At Northrop Aircraft you will be with a company that 
has pioneered for seventeen years in missile research 
and development. Here you can apply your skill and abil- 
ity on top level projects such as Northrop’s new super- 
sonic trainer airplane, Snark SM-62 intercontinental mis- 
sile, and constantly new projects. And you'll be located 
in Northrop’s soon to be completed multi-million-dollar 
engineering and science building, today’s finest in com- 
fortable surroundings and newest scientific equipment. 

If you qualify for any of these representative positions, 
we invite you to contact the Manager of Engineering 
Industrial Relations, Northrop Aircraft, Inc., ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-D, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 


150-800 Ib service. Featur::, '3 per cent chrome 
stainless trim with hard ‘f4i:n-s All-stainless 
valves and many trims als« 4v2i:able 


142 cOLD ROLL-FORM'NS 


Yoder Co.—An 88-page booklet tells the story of 
the equipment for and process of cold roll-forming, 
and uses of its products, their advantages and 
commercial possibilities. Also listed are auxiliary 
equipment for curving, coiling, ring-forming, 
notching, perforating, welding, embossing, auto- 
matic cut-off, 


143 air CONDITIONER 


Warren Webster & Co.—Bulletin B-2020, an 
8-page illustrated booklet, describes new air 
conditioner for year-round heating and cooling 
Heating coil connects to existing steam or hot 
water system Self-contained, air-cooled, her- 
metic refrigeration cycle provides cooling and 
dehumidification Bulletin gives construction 
details, unit ratings, dimensions and specifications 


144 MINIATURE MECHANICAL CHAIN 


Sierra Engineering Co.— Catalog describes minia 
ture mechanical chain and sprockets, gives en 
gineering data on chain which operates smoothly 
around a 7-tooth sprocket with a root diameter of 
.250 in. and has pitch of .1475 in. The unit is for 
use where precise motion control is needed in 
miniature assemblies, especially where motion is 
to be transferred through several planes simul- 
taneously. 


145 protective COATINGS 


Koppers Co.—-Eight product bulletins and two 
technical data sheets are offered. One bulletin is 
an application manual for Bitumastic coatings 
Others deal with specific product information on 
individual types of coatings and on aluminum 
paint. 


146 sprREADER STOKERS 


Hoffman Combustion Engineering Co.—Catalog 
No. 55-CAD describes and illustrates features of 
moving-grate spreader stokers. Catalog 55-PDG 
describes, illustrates, and supplies additional in- 
formation on spreader stokers with dumping 
grates. Capacities from 20,000 to 500,000 Ib of 
steam per hr. 


147 HYDRAULIC VALVES 


Benjamin Lassman & Son—A leaflet describes 
heavy duty industrial hydraulic valves of the 
directional control, pilot operated check, surge 
valve and special types. They are built in stand- 
ard pressures to 3000 psi and special valves are 
built to 5000 psi. 


148 ROTATING SERVOMECHANISMS 


Norden-Ketay Corp., Precision Components 
Div.—Four-page bulletin No. 376 gives specifica- 
tions and characteristics of a complete line of two 
phase servo motors, synchro receivers, synchro 
control transformers, synchro transmitters, in- 
duction motors, tachometer generators, pancake 
synchros, and resolvers, 


149 INDUSTRIAL OVENS 


Kirk & Blum Mfg. Co.—A 36-page catalog shows 
representative industrial oven installations, with 
accompanying descriptions including dimensions, 
heat source, temperature range and loading 
methods. Included are batch, continuous con- 
veyor, gas, steam, electric ovens, dryers and 
permianizers for rock wool, paper products, motor 
stators, automative accessories, metal furniture, 
plastisol research and laboratories 


150 steeL TUBULAR HEATERS 


Mammoth Furnace Co.—Literature describes 
direct-fired space heaters in capacities from 
300,000 to 2,000,000 Btu for commercial and in- 
dustrial space heating requirements, and oil, 
gas, stoker and hand-fired vertical steel tubular 
heaters in capacities from 175,000 to 2,379,000 
Btu for churches, schools, factories, auditoriums, 
commercial buildings. 


151 bust FiLTers 


Koppers Company, Inc., Metal Products Div.—A 
4-page folder illustrates and describes the com- 
pact Model D dust filter. An 8-page brochure 
covers the Series 12 filter. Both pieces discuss 
principle of automatic reverse-air jet filter clear- 
ing and give design features and dimensions. 
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152 meters, CONTROLS 


Bailey Meter Co.—More than 100 measuring, 
transmitting, receiving, recording, and indicating 
instruments and control components for power 
and process applications are described in an 8- 
page bulletin, G15-1 Included are references for 
each product and 24 instrument and control ap- 
plications. Addresses and phone numbers of all 
district offices also listed 


153 speep reducers 


Falk Corp.—Report 550307 shows how the owners 
of a 6-kiln aggregate plant were able to stabilize 
kiln production through the use of modern speed 
reducers and torsionally resilient shaft couplings 


154 sINGLE-PASS TAPS 


Horspool & Romine Mfg. Co., Inc.—A 4-page 
catalog describes Acme taps with built-in lead 
screw action to provide full tapping with a single 
tool in one operation. Included is a specification- 
dimension table on standard taps in diameters 
from */s to 2'/: in. all standard thread pitches 


155 torque CONTROL 


Ingersoll-Rand Co.—Form 5170 describes two 
new torsion bar torque control Impactools de 
signed for running nuts to prescribed torques 
When desired torque is reached, the tools shut off 
automatically. Two sizes are available, the 
5040T for torques up to 90 ft-lb, and the 53401 
for torques up to 550 ft-lb. The tools may be 
quickly set to prescribed torques with easy-to 
use jigs 


156 sTAINLESS STEEL CASTINGS 


Crucible Steel Co. of America—A 20-page book- 
let illustrates and describes the firm’s molding 
melting, finishing, inspection and quality control 
facilities for stainless steel castings Miscel 
laneous data on corrosion and heat resistant cast- 
ings, composition and properties and typical ap- 
plications are covered, 


157 LABORATORY PRESSES 


Wabash Metal Products Co.—A four-page bulle 
tin describes the line of manually operated and 
powered hydraulic laboratory presses from 3 to 
50 tons capacity Heated platens, sensitive pres 
sure and temperature gages, applications, typical 
users and construction features are described 


158 GEAR MOTORS 


Sterling Electric Motors, Inc.—A 12-page coiored 
bulletin described Slo-Speed gear motors, sepa- 
rate motor speed reducers, and multi-mount 
speed reducers. Description of all products is 
given along with a technical discussion of engineer- 
ing features Bulletin includes technical infor 
mation on how to select gear motors and speed 
reducers 


159 wypRAULIC OL 


Shell Oil Co.—A folder announces Irus Fluid 902, 
described as the first lubricating oil-base fire 
resistant hydraulic fluid. Suggested applications 
are covered. 


160 MOTION PICTURE CAMERAS 


Wollensak Optical Co.—A catalog explaining 
high-speed photography, its application and the 
results obtainable and a folder describing the op 
eration and uses of the Fastax high-speed motion 
picture-oscillographic camera are available 
These cameras, used in research, design, commer- 
cial engineering, are a continuous moving film 
type with rotating prism positioned between the 
lens and the sprocket. They are available in 8 
16 and 35 mm in both 100 and 400 ft capacity 


161 VeRTICAL TURBINE PUMPS 


Layne & Bowler, Inc.—A comprehensive book 
explains vertical turbine pumps. Included in 
the 72-page hard-bound work are graphic tables, 
photographs, drawings and charts. 


162 ECONOMY BOILER 


Francis Steam Generator Co.—A 4-page bulletin 
illustrates and describes features of an automatic 
water-tube boiler with fast recovery for such ap- 
plications as dry cleaners, laundries, bakeries, 
canneries, milk product plants, dairies, wineries, 
bottling plants, food processors, tire retreaders, 
feed mills, institutions. Diagrams show a dual 
circulation system and a preheated feed-water 
system. 
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How to Reduce Air or 
Water Pressure in a 
Limited Space, Accurately 
and with Unusual Economy 

















Here’s How: With over 2,012 standard 
models and medifications of Cash- 
Acme’s small pressure regulators in 14", 
14” or 3%" sizes available and in high 
production, the right valve can usually 
be quickly selected from stock to do the 
job you require. This offers important 
cost savings as delays, special tooling 
and custom design and engineering are 
eliminated. The regulators shown 
above are but a few of the many types 
being furnished some of America’s lead- 
ing firms. 


Do as other cost conscious engineers 
and purchasing men are doing and 
switch to CASH-ACME. 


Jot down your requirements (a rough 
sketch showing hookup will help) and 
let CASH-ACME help you. No obli- 
gation, of course. 


“FOR THE 
Correct Answer, : 


CASH 


AUTOMATIC VALVES 











Cash-Acme gives you 
the Correct Answer with 





@ 2,012 Standard 
Regulators 


Low Initial Costs 


* 
@ Accurate Performance 
@ Less Maintenance 

* 


Valves for Service on 
@ Air 

@ Water (Hot or Cold) 
@ Gasoline @ Oil 

@ Steam © Vacuum 


@ Modified to Include 


@ Panel or Bracket 
Mounting 

@ Inbuilt Relief 

@ Gauge Connections 





A. W. CASH VALVE 
MANUFACTURING CORP. 


6627 East Wabash Avenue, Decatur, Illinois 
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R/M VEE-FLEX. 


America’s Most Copied 


PACKING 


* DESIGNED FOR EVERY PISTON AND ROD x ROCK-HARD 
RINGS x* POLYMER SATURATED FABRIC x PRECISION TRIM- 
MING * PROPER INTERFERENCE FOR AUTOMATIC SEALING 





Why you always get better 
sealing with R/IM VEE-FLEX 


Raybestos-Manhattan combines top- 
flight design engineering with superior 
molding techniques. The result is an out- 
standing packing—in this case Amer- 
ica’s most copied packing. Whatever 
your hydraulic application, you can 
count on getting perfect performance 
from this self-sealing, self-adjusting 
packing—even at pressures in excess 
of 6000 psi. A fine seal results even 
when the equipment is motionless. 


R/M MAKES A COMPLETE LINE 
OF MECHANICAL PACKINGS 


R/M’s line of molded 
hydraulic and pneumatic 
packings includes: 
VEE-FLEX PACKINGS 
VEE-SQUARE PACKINGS 


HOMOGENEOUS VEE- 
RINGS 
FABRIC PISTON CUPS 





For complete information, send for booklet 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 


Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment e Brake Linings « Brake Blocks e Clutch 
Facings « Laundry Pads and Covers e Bowling Balls 
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163 GLASS-BONDED MICA 


Mycalex Corp. of America—aA revised engineer- 
ing data file, contain technical information, design 
considerations and suggested applications of the 
company's Supramica ceramoplastic and Myca- 
lex glass-bonded mica products. Charts of elec- 
trical and thermal characteristics and tabular 
data on the physical properties of the materials 
are included. 


164 BRONZE SLEEVE BEARINGS 


Bunting Brass & Bronze Co.—Catalog 52 lists 
standard stock industrial cast bronze bearings 
bars, electric motor bearings. Catalog P56 
covers standard stock sizes of sintered powdered 
bronze oil filled plain, flanged, thrust bearings and 
bars, 


165 Fiuip coupLiNGs 


Twin Disc Clutch Co.—Bulletin No. 144-D gives 
instaMation and performance data on fluid coup- 
lings. Complete with diagrams and drawings, 
the bulletin shows the use of the firm's couplings 
on any type of industrial equipment powered by 
electric motors or internal combustion engines 
from */4 to 850 hp. 


166 RING-LOCKED FASTENERS 


Rosan, Inc.—Latest edition of 44-page catalog 
describes and illustrates patented Rosan locking 
principle. It shows applications, installation and 
removal procedures, and furnishes design data and 
dimensions tiecessary to select an use ring-locked 
inserts, studs and other threaded fasteners 


167 pLAstic RESINS 


E. I. duPont de Nemours & Co.—-Catalog A-2463 
illustrates and describes characteristics, forming 
and working techniques and end-use applications 
of Tefion tetrafluoroethylene resin, Zytel nylon 
resin, Alathon polyethylene resin and Lucite 
acrylic resin. Detailed properties charts are 
listed 


168 DRAFTING DESK 


General Fireproofing Co.— A folder illustrates and 
describes a drafting desk which has a belt position- 
ing control and incorporates a reference area and 
storage space in one compact unit. 


169 THERMOSTATIC BIMETAL 


W. M. Chace Co.—-A 44-page illustrated booklet 
describes and explains twenty-six uses of the 
company’s thermostatic bimetal as regulating 
controlling or actuating elements in temperature 
responsive devices. Included are ten pages of 
engineering data for element design and selection 


170 VALVE SPECIFICATIONS 


Cla-Val Co.—Catalog covers a standard line of 
ASA 125 and 250-lb class valves of the following 
types: vacuum relief, pressure relief, pressure re- 
ducing, pump control, rate of flow controller 
check, remote control valves and controls, float 
solenoid and altitude. Catalog includes design 
and n. ‘terial specifications and list prices 


171 BELT CONVEYOR 


Stephens-Adamson Mfg. Co.—Bulletin 1454-A 
covers such belt conveyor components as head and 
tail pulley assemblies, holdbacks, drive assem 
blies, belting, conveyor carriers, return rollers 
steel decking and swivelpilers 


172 seALs, TUBING 


Sparta Mfg. Co.—Form No. 552 gives specifica- 
tions and properties of custom molded Teflon in 
thin sections and in such shapes as cup, ball or 
shaft seals, washers, gaskets and diaphragms 
Form No. 564 gives properties and characteris 
tics of Teflon flexible thin-walled and spaghetti 
tubing 


173 Liquip COOLED COUPLINGS 


Dynamatic Div., Eaton Mfg. Co.— Bulletin WC4 
gives a detailed discussion of the application 
characteristics and construction of liquid cooled 
couplings. Standard units range from 15 hp at 
1700 rpm through 1000 hp at 1100 rpm. Cou- 
plings can be provided in other sizes up to 20,000 


hp 


174 BOILER FEED PUMPS 


Pacific Pumps, Inc.—Bulletin 122 illustrates and 
describes boiler feed pumps for high-pressure 
service. Included are 4-color cutaway photos 
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the Your { If you had answered our ad four years ago, 
} f just think of the potential advancement 


you would have had with Chemstrand. For 


lim it je Chemstrand has undergone four major expansions 
f ° ° ° 
i ? in its four short years of operation. 






If you answer our ad now, your future potential 
is even greater. Because Chemstrand 






is now just entering its fifth major 





expansion —and the future has just ¢ 
begun... with the sky your limit! 4 






























































PR ll lel eel eee ieee | 


1 TECHNICAL PERSONNEL MANAGER, Dept. ME-11 ! 
W ad i F I The Chemstrand Corporation, Decatur, Alabama ; 
i Gentlemen: 1 
T ODA I It is my understanding that you need for immediate employment : 
' graduate engineers in various fields, particularly chemical, l 
ER OS RR + ey eer it eo BE ee . > 
4 - * . ' mechanical, industrial, textile and instrument engineering 1 
i 1 am a graduate engineer ; 
; Please send me information concerning the ground floor I 
1! opportunities at Chemstrand 1 
1 I 
1 NAME — ! 
! ' 
! STREET ] 
' I 
' on ZONE STATE i i 


THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


L, cu:sn ces ab Gaia chee ain cen an elaidinin an ote dian dead am a enem of 


TOMORROW'S BIG DECISIONS WILL BE MADE by the men who act today... 
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New Catalog 


$ 
—_—_—_—_———— 


showing features of the pumps, a performance 
chart and a discussion of pump design and man 
ufacturing 





175 BALL THRUST BEARINGS 


Gwilliam Co.—-Catalog No. 28 describes, illus 
trates and lists standard sizes of various types of 
ball thrust bearings, roller thrust bearings, and 
journal roller bearings. 


176 Olt, GAs BURNERS 


Petro—Catalog 3048 gives 20 pages of informa 
tion on the selection of equipment, engineering 
and manufacturing factors, design and construc 
tion features, types of controls, and types and 
ratings of Petro packaged units for oil, gas and 
combination oil-gas burners 


177 vipraAtiNG CONVEYORS 


Carrier Conveyor Corp.—‘‘Natural-Frequency”’ 
vibrating conveyor Bulletin No. 112, 12 pages, 
describes new application of scientific natural-fre 
quency vibrating principle as applied to Carrier 
vibrating conveyors with great reduction in power 
requirements, double capacity, and significant 
savings in maintenance and down-time costs 
Illustrates applications for detergent powder 
crushed stone, foundry sand, castings and shake 
out, spiral elevating for air cooling and other dry 
ing, heating, separating and blending processes 
other uses and engineering data 


178 BRONZE, IRON VALVES 


Fairbanks Co.—Catalog 51 provides descriptions 
and specifications on complete lines of bronze and 
iron body valves Bronze valves of all types 
including solder and brazed end valves with pres 
sure ratings from 125 to 300 Ib steam are covered 
Iron body valves of all types, including AWWA 
and Underwriters Approved, with pressure rat 
ings from 125 to 250 |b steam are listed 


THE HIGH LEVEL OUTLOOK 179 DRAFTING SYSTEM 


Universal Drafting Machine Corp.—Literature 

FOR STRUCTURES ENGINEERING covers a new portable drating system, consisting 
of a personal size professional drafting machine 

folding drawing board, metal scales, instrument 

box and travel case, which can be set up on a desk 

in two minutes. The system, called Desk 

Topper, is designed for use at home, in the office 


Martin is now at work on the structural prob- or hotel room, or on planes or trains 


. . . . 180 FURNACE CONSTRUCTION 
s xht vehicles rangin oward in speec 

lem of flight ehicle ra g g uy ‘. I ee I M. H. Detrick Co.—A 50-page illustrated booklet 
9 » ' ‘Heat ee ry os ’* outlines the develop 
* I > ia y cae ment of furnaces and furnace construction Sus 
fi om Mach - to 25,000 feet per second 7 pended arch and wal! constructions ond their 2 
plications are shown for boilers, oil heaters, heat 
ing and melting furnaces, and other units En 


These are the speed factors of two actual projects gineering graphs and tables are presented 


now being developed at Martin. If you are inter- 181 screens, DEWATERIZERS 
Hewitt-Robins, Inc.— Bulletin 162 illustrates and 
: d bes th i s El ribrator designed 
ested in tomorrow’s problems of structural layout ik & fasce-weg motion lor dieing and dewster 
ing. Only three vibrator sizes handle the com 
° ° ° e plete range of screen and dewaterizer models 
... Stress analysis... vibration and flutter...multi- from single deck 3 by § ft up to and including 6 by 
. 16 ft and double deck 6 by 24 ft units All sizes 

require only a single vibrator mechanism 


Mach heat resistance...and the most advanced 
182 HEATING EQUIPMENT 


work in structures testing, with the finest testing Iron Fireman Mfg. Co.—A 60-page booklet 


covers engineering data on oil, gas and coal fired 
heating and power equipment It is designed 
not as a service manual, but to provide architects 


facilities in the world: 
and engineers with information for better under 


standing the problems of fuel handling 
Contact J. M. Hollyday, Dept. ME-11, The Glenn 


183 Automtic CONTROLS 

ot} ‘ r ‘ ; . Marwl- Mercoid Corp.—Catalog Number 856, a 52-page 
L. Mar tin Company ’ Baltimor e 3, Mai y land. reference book for engineers, contains information 
on automatic controls for pressure, temperature 
liquid level, and mechanical movement. Trans 
former-reiays and mercury switches are also listed 


EE 
International Packings Corp.—Revised 60-page 
illustrated catalog and manual 201B covers al! 
types of leather and synthetic rubber packings for 


a” A hydraulic and pneumatic applications. Informa 
tion on types, applications and dimensional data 

of cups, flanges, U and V packings, custom-en 

gineered oil seals, O-rings and other precision 


(—] a fos = dels S47 SS — = ) molded products 
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185 weLDING ALUMINUM 


Aluminum Co. of America—A 176-page, hard 
cover book gives basic, practical data on the 
various processes for welding aluminum with 
special emphasis on the inert gas methods In 
cluded is guidance in selecting the process and the 
alloy. One chapter is devoted to the perform 
ance of welds. The book is profusely illus 
trated and contains 32 tables 


186 BALL BEARINGS 


Fafnir Bearing Co. A new 168-page general 
catalog and engineering manual features dimen- 
sions, tolerances, load ratings, suggested applica- 
tions and typical mountings of the entire Fafnir 
line of ball bearings and ball bearing power trans 
mission units Included also is comprehensive 
engineering data, as applicable to the use of ball 
bearings 


187 pire COUPLINGS 


Dresser Mfg. Div.—A 44-page catalog, 531, con 
tains descriptive material, illustrations and engi 
neering data on flexible couplings for joining pipe 
from */s to 72 in. and up in size Applications 
are listed and illustrated for waterworks, sewage, 
oil, industrial, gas, chemical and other fields 
Also included is information on pipe fittings, pipe 
repair clamps and sleeves, service saddles, ex 
pansion joints and other products 


188 steEeL TUBING 


Bundy Tubing Co.—A 12-page catalog contains 
technical information on physical properties 
available sizes and method of manufacture of 
steel tubing Also included are possible applica 
tions and methods of fabricating 


189 GASKETS, METAL RASCHIG RINGS 


Metallo Gasket Co.—Bulletin No. 53 describes 
metal and metal combined with soft packing for 
use on high and low pressure service, metal tower 
packing made as Raschig and Lessig rings Also 
included are washers, shims, and metal asbestos 


valve disks 


190 GAs AND AIR 

COMPRESSORS 
Cooper-Bessemer Corp.—-Bulletin M-70, 40 
pages, presents M-line compressors for trans 
mission of gas and air Installation photos show 
these units in use on pipelines, in refineries and 
chemical plants, and uses for air compression in 
industry Cross sections and cutaways are in 
cluded for many of the available types 


191 vacuum FOR INDUSTRY 


Spencer Turbine Co.—Bulletin No. 155, 12 pages 
on vacuum for industry contains complete descrip 
tions of stationary and portable vacuum equip- 
ment New features include a table for the rough 
calculation of the horsepower required for any 
specific job, and outline of the latest methods of 
automatic and hand dumping of refuse, a section 
on the application of vacuum to machine design 
and illustrations of the special vacuum tools used 
in industry 


192 HEAT EXCHANGERS 


Pfaudler Co.—Manual No. 837 illustrates and 
describes the firm’s new standardized alloy de 
signs of shell and tube equipment for application 
in the chemical and food industries. This equip 
ment may be installed for any of the following 
uses condensers, heat exchangers, heaters, 
evaporators, coolers and _ reactors. Selection 
data, system diagrams, specifications, construc- 
tion, installation, operation and maintenance in- 
formation is included 


193 CENTRIFUGAL PUMPS 


American-Marsh Pumps, Inc.—6-page Bulletin 
350 describes horizontal split case, single stage, 
double suction centrifugal pumps. Types HLM 
and HIM for wide range of capacity and head 
conditions. Large sectional view explains 18 im- 
portant features. Specifications, performance 
data and dimension tables are incluced. 


194 COUNTING DEVICES 


Veeder-Root, Inc.— Modern mechanical and elec- 
trical counters for all industrial and special count 
ing requirements are briefly described in a four 
page condensed general catalog Also contains 
information on applications and how-to-order 
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Standardaire Blower unloads 
20 tons of flour in 50 minutes 


In the next 50 minutes, this one operator will have un- 
loaded twenty tons of flour from this huge International Mill- 
ing Company trailer directly into a baker’s storage bins. 


The problem of rapidly unloading flour in such quantity, 
with no leakage, clogging or contamination, was solved by a 
Standardaire blower . . . the only blower found capable of 
meeting all the specific requirements involved. 


This blower (shown in the front of the van) occupies a 
floor space of only 26” x 21%”. When driven by a 20 hp 
motor it provides an air flow sufficient to move flour as far 
as 125 feet in any direction . . . including straight up. 


Today, due to its proved satisfactory performance, Inter- 
national Milling Company, Minneapolis, one of the largest 
millers of bakery flour in America, has equipped its entire 
fleet of bulk flour trucks with Standardaire blowers. 


A Standardaire blower will deliver more air, with less 
power consumption, than any other unit of equal size or 
weight. Find out about its many advantages. Write for 
bulletin B-154 today. 


READ STANDARD 


en 2 Bek 2 Benen, | 





BLOWER-STOKER DIVISION 


370 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 
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To the engineer capable 
of original thinking... 


Highly accurate AiResearch 
electronic amplifier used in precision 
analogue computer networks. Built 
to withstand 50 G’s vibration, has 
over 20 megohm input impedance 
and less than | ohm output 


impedance. 


> = 


“ a ae 
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The Garrett Corporation has 
built an outstanding reputation 
for pioneering because of engi- 
neers whose minds are not 
shackled to the past... or even 
the present. We concentrate on 
the future. 

If you’re the sort of engineer 
to whom an obstacle is only a 
challenge, you’ll be interested in 
working with us. You’ll have the 
finest research and laboratory 
facilities at your disposal... 
have your choice of location 
among the Los Angeles, Phoenix 
and New York areas. 

All modern U.S. and many 


OIVISIONS: 


AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration 
systems, pneumatic valves and 
controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, 
cabin pressure controls, heat 
transfer equipment, electro- 
mechanical equipment, elec- 
tronic computers and controls. 
We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of education 
and experience today to: Mr. G. 


D. Bradley 


9861 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX *¢ AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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| 195 LupricAtion EQUIPMENT 


Universal Lubricating Systems, Inc.—-A catalog 
covers air couplers, ball swivels, buttonhead 
| couplers and fittings, drain plugs, flush type fit 
tings, grease fittings, hose and guns, hose adapters, 
needle type adapters, swivel couplers 


196 coppeR, COPPER ALLOY 


| American Brass Co.—A 24-page reference man 
ual contains copper and copper-alloy specifica 
tions, including ASTM, ASME, AWS, SAE, 
AMS, federal, military, Army, Navy, and joint 
Army-Navy specifications 


197 customizeD MOTORS 


Jack & Heintz, Inc.—An eight-page booklet 
“‘Design Your Product To Do a Job—Not to Fit 
a Motor,’’ covers customized electric motors, and 
describes the firm's facilities for designing, test 
ing, and producing special electric motors up to 
and including 2 hp 


198 TANK, VESSELS 


Nooter Corp.—A 48-page Catalog describes facil 
ities, workscope, techniques in custom fabrication 
of steel and alloy plate for processing industries 
Corrosion data tables for various metals are in 
cluded 


199 PLUG-IN COMPUTING AMPLIFIERS 


George A. Philbrick Researches, Inc.—A 32 
page Booklet describes specific uses of plug-in 
amplifiers for analog computing Summing, 
scaling, integration and differentiation plus com 
binations of these and other linear and non-linear 
transformations are shown with definite circuits 


200 BRONZE BEARINGS 


Johnson Bronze Co.—A catalog lists and illus 
trates more than 900 sizes cast bronze bearings 
400 sizes of bronze bars, cored and solid, graphited 
bronze, powdered bronze in straight, flanged and 
self-aligning bearings, bearing babbitt 


201 mutti-v prives 


Worthington Corp.—A 100-page master engineer- 
ing manual presents a scientific and simplified 
method for rating V belts. Tables on drive selec 
tion contain nearly every possible stock sheave 
combination. Information on products and 
range of stock size sheaves with bore limitations 
is included 


202 BRONZE VALVES 


Ohio Brass Co.—An 88-page bound catalog, 
No. 57, illustrates, describes and gives specifica 
tions on globe and angle valves, gate valves, 
check valves, radiator valves, balancing valves 
and special valves made of bronze for industrial 
and residential use. 


203 Air COMPRESSORS 


Gardner-Denver Co.—An eight-page bulletin 
illustrates and describes carbon piston horizontal 
single-stage air compressors for oil-free air in the 
processing, chemical and plastic industries 


204 BRASS MILL PRODUCTS 


Bridgeport Brass Co.—A 170-page illustrated 
handbook on brass mill products covers copper 
base alloys, strip and sheet, rod and wire, tubing, 
metalworking, and contains tables, measure 
ments and historical data. 


205 quick OPENING DOORS 


Struthers Wells Corp.—Bulletin SW-553 covers 
quick opening doors for processing equipment 
Automatic or semi-automatic in operation, the 
units are available in Ring-lok or Wedg-lok types, 
designed for vulcanizers, devulcanizers, impreg- 
nators, sterilizers, cement block curing vessels, 
ovens, and creosoting cylinders. 


206 sOLENOID PILOTS 


Spence Engineering Co.—-A four-page bulletin 

| describes several types of solenoid pilot for use 
with regulating valves in steam, air, gas and liquid 
service. Schematic diagrams of typical applica- 
tions are included. 


207 ALUMINUM CASTINGS 


Morris Bean & Co.—A booklet on ‘‘The Antioch 
Process’ offers a brief technical description of the 
mold making process developed by Morris Bean 
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and used currently in the production of alum 
inum castings Loose specification sheets cover 
ing applications of the process in aircraft part 
tire molds, electronics fluid flow and misce! 
laneous castings are available 


208 FLOW REGULATOR 


Waterman Engineering Co An llustrated 
bulletin covers an adjustable f regulator that 
is adapted for panel mounting on systems re 
quiring a variable adjustment of the flow rate 
over a wide operating range 


209 BLUEPRINT PENCILS 


American Lead Pencil Co.—Sampler with free 
blueprint pencils is offered to engineers, architects 
and draftsmen The pencils are especially com 
pounded for outstanding brilliant opaque marking 
on coarse paper Ihe company recommends this 
chemically treated lead for exacting work where a 
brilliant insoluble and contrasting colored mark 
is required It will not be destroyed by sunlight 
grease, oil or excessive wetting 


210 ALtoy TuBING 


Babcock & Wilcox Co., Tubular Products Div. 
Technical Data Card 163A furnishes technical 
information on 13 different analyses of tubing 
steels, including stainless, designed to overcome 
many problems which arise in high-temperature 
service nese analyses can also apply in other 
fields where temperature is not necessarily a 
determining factor, including chemical, paper 
beverage, dairy, and food processing 


211 TESTING DEVICES 


Baldwin-Lima-Hamilton Corp.—Bulletin 4300 
lists SR-4 devices and equipment for load, torque 
and fluid pressure measurement and control 
Numerous application photos in all fields are in 
cluded in this 20-page bulletin 


212 speED VARIATOR 


Cleveland Worm & Gear Co.—Bulletin K-200 
illustrates and describes a speed variator that 
provides indefinitely variable output speed over 
a range up to 9:1 from a constant speed power 
source Operating characteristics, diagrams and 
cutaway drawings are included 


213 mMICROHONING 


Micromatic Hone Corp.—-A 32-page, two-color 
illustrated catalog contains description of the 
cylindrical and flat microhoning process and 
equipment, specifications and work capacities of 
horizontal, vertical and microflat machines, auto 
mated microhoning; representative range of tools 
fixtures and abrasives; short explanation of auto 
matic size control; availability of job service, film 
and literature aids 


214 INSULATION, REFRACTORIES 


Johns-Manville—A 52-page bulletin illustrates 
and describes eleven lines of products: insulations 
and refractory products Transite® asbestos-ce 
ment pipe; packings and gasket electrical pro 
ducts; Celite® diatomite filter acids and mineral 
fillers; Celite® diatomite catalyst carriers and 
metal Raschig rings; synthetic silicates; friction 
materials; pipe protection materials; floorings 


215 MOTOR CONTROLS 


Clark Controller Co. An 84-page catalog covers 
manual and magnetic across-the-line starters 
motor control centers, reduced voltage and syn 
chronous motor starters, high voltage across-the 
line starters, a-c and d-c contacters, a-c and d-« 
relay Specifications and dimensions of all unit 
are diagrammed and tabled 


216 PLAstic STEEL 


Devcon Corp.—-A folder illustrates and describes 
applications for Devcon, a combination of 80 per 
cent steel and 20 per cent plastic, for use in making 
jigs, molds, models, fixtures, forming dies, rebuild 
ing machinery and salvaging metal parts The 
material, which handles like modeling clay, hard 
ens into a rigid metallic piece in approximately 
two hours No heat or pressure is required 


217 COMPRESSION PIPE COUPLINGS 
Morris Coupling and Clamp Co.—A series of bul 


letins illustrates and gives application data on 
compression pipe couplings and band type pipe 
repair clamps. Application photos, diagrams and 
specification tables are included 
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MANZEL LUBRICATORS assure positive 
force feed lubrication for the protection of 
your valuable machinery. There's a : 
model just right for your needs. Our field 


engineers are available for consultation. 
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...at Convair-Pomona the country’s 
first exclusive guided missile plant. 
Here in the heart of America’s tremen- 
dously fast growing Electronics indus- 
try, we at Convair are engineering 
for tomorrow today! The engineer- 
ing miracles now being developed 
for America’s defense in the design 
and manufacture of guided mis- 
siles is the groundwork for the 
fantastic future in store for 
America tomorrow through 
electronic engineering. Join 

the Convair team now, work 

in America’s finest engineer- 

ing facility. Completely 

modern ... Completely air 
conditioned. 


Excellent opportunities 
now available in: 


ELECTRONICS 
AERODYNAMICS 
OYNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 
HYDRAULICS 
MECHANICAL DESIGN 
LABORATORY TEST 
ENGINEERING 


Generous travel allowance to 
Engineers who are accepted. 
Write now: enclosing a 
complete resume to: 


Employment Department 3-Y 


CONVAIR 


A DIVISION OF 


GENERAL DYNAMICS 
CORPORATION 


- POMONA 


Ny? 
CALIFORNIA 
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218 GAGES AND THERMOMETERS 


Marsh Instrument Co.—Catalogs No. 76-G and 
76-T describe in detail a wide line of industrial 
gages and thermometers The catalogs are fully 
illustrated, including cut-away photographs and 
enlargements of internal parts. They cover also 
gage accessories, specifications including line 
drawings and dimensional tables, and templates 
covering every size and pattern 


219 ROLLER BEARINGS 


Hyatt Bearings Div., General Motors Corp.—- 
Catalog 150 illustrates and describes solid roller 
bearings, wound roller solid race and split race 
bearings, industrial inch bearings and solid roller 
bearings in separable inner race, separable outer 
race and nonseparable types 


220 stup WELDING 


Nelson Stud Welding Div., Gregory Industries, 
Inc.—A manual covers designing, materials 
specifications, dimensions and physical properties 
of the materials used in the Nelweld method of 
welding studs 


221 DIESEL ENGINES 


Alco Products, Inc.—A bulletin illustrates and de 
scribes Model 251 diesel engines in three sizes, 6, 
V-12 and V-16, and ratings from 550 to 2400 hp 
A cutaway photo shows the operation of the units, 
and each component is illustrated and described 
Dimensions and specifications are given 


222 CONVEYOR SYSTEMS 


Fuller Co.— Bulletin G-3, eight pages, pictures 
and describes pneumatic conveying systems built 
by the company for handling dry, pulverized and 
granular materials Diagrams showing how sys 
tems work are included. Also illustrates and de 
scribes rotary compressors and vacuum pumps, 
inclined-grate coolers and Humboldt preheater for 
handling dry, granular materials. 


223 FLEXIBLE, SWIVEL, SWING, AND 
REVOLVING JOINTS 

Barco Mfg. Co.—A group of catalogs cover 
flexible, swivel, swing, and revolving joints for 
piping and lines conveying steam, oil, air, gasoline, 
water, chemicals, including corrosive acids and 
alkalies, and other fluids or gases. Types cover 
pressures up to 750 psi, steam, and 7500 psi hy 
draulic. Complete range of sizes. Catalogs 
No. 215 ‘‘Flexible Ball Joints’’; No. 265 ‘‘Rotary 
Swivel Joints’; No. 400 ‘Barco Swing Joints’’; 
No. 300 ‘‘Revolving Joints’’ and No. 269 ‘‘High 
Pressure, Hydraulic Swivel Joints.”’ 


224 DEAERATORS, VALVES 


American Water Softener Co.—Booklet 402 illus 
trates and describes the firm’s line of tray type 
deaerators. Booklet 801 covers hot process 
softeners, hot Zeolite softeners, deaerating hot 
process softeners and associated accessories 
Bulletin 600 describes the function, operation, de 
sign and construction of a balanced piston, single 
seated, single control valve for ion exchange 
cycles. 


225 ROLL FORMED SHAPES 


Roll Formed Products Co.—-A 26-page catalog 
covers the production of roll formed shapes 
Processes shown include notching, punching and 
cutting to length of special shapes in one con 
tinuous operation. Also included are drawings 
and dimensions of more than 100 simple and com- 
plex shapes 


226 ALUMINUM 


Revere Copper & Brass, Inc.—‘‘Revere Alumi 
num Products’’ 36 pages, discusses the advan 
tages of aluminum alloys, the variety of extruded 
products available, the uses to which seamless 
drawn tube and pipe can be put, and the uses of 
sheet, bus bar, and die-pressed forgings It 
contains many tables giving both mechanical and 
physical properties 


227 EFFECTS OF CHECK VALVES IN 
OVERCOMING WATER HAMMER 
Williams Gauge Co.—The cause, effect, and con 
trol of water hammer in piping systems are con 
sidered in an 8-page bulletin. After describing 
water hammer in nontechnical terms, the bro 
chure indicates its potential damage to piping, 
instruments, and other parts of water systems, 
and considers methods of controlling it 
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228 sPREADER STOKER 


Detroit Stoker Co.—-A 16-page catalog describes 
the company’s type C-C continuous ash discharge 
spreader stoker designed for firing ail types and 
makes of modern boilers from approximately 5000 
to 75,000 Ib per hr steam capacity Photographs 
and diagrs ams of typical installations are included. 


229 HYDRAULIC MACHINERY 


Watson-Stillman Press Div., Farrel-Birmingham 

0.—A 24-page bulletin gives information on in- 
jection, compression, and transfer molding ma- 
chines for the plastics industry; extrusion presses 
for ferrous and nonferrous metals; metalworking 
equipment; railroad shop equipment; ordnance 
equipment; standard and special machinery for 
general industrial applications 


230 CONVEYORS, DUST CONTROL 


Dracco Corp.—-Information is provided on a 
variety of airstream conveyors and dust control 
systems now in operation for handling many dry, 
bulk materials. Solution of material waste and 
air pollution problems by dust control is described. 


231 RECORDING SYSTEMS 


Sanborn Co.—Oscillographic recording systems 
catalog describes eight-, six-, four-, two-, and one- 
channel models together with interchangeable 
preamplifiers available for use either in these 
systems or with other equipment. These pre 
amplifiers include d-c coupling, carrier, a c/d c, 
servo-monitor, log-audio, low level stabilized d-c 
a-c wattmeter, input coupling network, rms volt 

ammeter and 400 cycle frequency deviation 


232 ALUMINUM CASTINGS 


Thompson Products, Inc.—An 8-page booklet il- 
lustrates and describes the company’s facilities for 
making aluminum and magnesium castings for 
electrical, commercial, automotive and aircraft 
use. A section of the booklet covers various 
castings made for each of these industry groups, 
and another section discusses the firm's engineer- 
ing, production, machining and quality control 


233 Ol FILTERS, STRAINERS, 
OILING DEVICES 

Wm. W. Nugent & Co., Inc.—Seven bulletins: 
No. 6 illustrates and describes Nugent pressure 
strainers; No. 7 gravity filters; No. 7A pressure 
filters; No. 8 tanks, pumps, shaft oilers; No. 14 
oiling and filtering systems for turbines, paper 
mills, steel mills, pumps, compressors; No. 15 
oiling devices; No. 16 sight feed valves, multiple 
oilers, flow indicators, sight overflows, and com- 
pression union fittings 


234 GRATING-FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—Catalog F-400 
contains illustrations, descriptions and engineer- 
ing data on grating-flooring, treads, and floor 
armoring (riveted, press-locked, welded types) for 
industrial and power plants and refinery walk- 
ways, stairways, driveways, trucking aisles; 
ship cat-walks and engine room floors and treads; 
locomotive, freight and passenger car runways 
and treads; roadway armoring expansion joints, 
catch basin covers; bridge decking. 


235 weLpdING 


Lincoln Electric Co.-’‘Design Ideas"’ is a series 
of pamphlets issued periodically to design en- 
gineers, production men, and management execu- 
tives. Current series outlines fundamentals of 
how to design with steel, to reduce costs and 
improve performance, with special charts and 
checking information 


236 viBRATION ISOLATORS 


Barry Controls, Inc.—Standard and_ special 
mounts for shock, vibration and noise control in 
airborne, shipboard, and vehicular installations 
as well as industrial machines are described in 
4-page catalog keyed to supply detailed informa- 
tion by reference numbers. Also offers service 
facilities of representatives for development, test 
and application of vibration control. 


237 FixeD TYPE GAGES 


Sheffield Corp.—Catalog LTG-54, 148 pages, is 
composed of six sections covering the company’s 
standard fixed type gages. A complete engineer- 
ing manual for gage designers and users is in- 
cluded in the catalog 




















“Heat loss through these 
shipping room doors was tremendous 
until Reznor suggested this answer 


“Until these Reznor heaters were installed, our shipping room crew 
might as well have been working outside during cold weather. Whenever 
those big doors were open, the cold wind came blasting in, making 
everybody uncomfortable, unhappy, and inefficient. Reznor gas unit 
heaters have eliminated all that. Installed so that they discharge across 
the door areas, they lay down a curtain of warm air which keeps winter 
outside where it belongs. And they operate completely automatically 

. putting out a powerful blast of heat within a few seconds after the 
doors are open. The lesson we learned here has been applied to eliminate 
trouble spots in other parts of the plant, too. It’s paid off in better health, 
morale and efficiency among our workers.” 
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REZNOR MANUFACTURING COMPANY 
71 Union Street, Mercer, Pa. 

(0 Please send me my free catalog on Reznor gas 
heating equipment. 


(J Please have a representative call to discuss 
our plant heating problems. 





REZNOR 
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Speedylectric J Steam Generator 


Ideal 
Steam 
Source 

for 
Production 
Processes 





Speedylectric Steam Generator supplying heat to waxer. 


Manufacturing huge quantities of 
waxed paper containers of every 
size and shape, a nationally-known 
company needed a reliable source 
of heat for a production step in 
which the new containers are deep- 
ly impregnated with a special hot 
wax. Here, as in many manufac- 
turing processes, a Pantex Speedy- 
lectric Steam Generator was the 
answer. 

In the impregnation process, 
accurate control of wax tempera- 
ture and submersion time is re- 
quired for dimensional control of 
the finished product, complete wax 
penetration and stability of ink 


colors. The use of a Speedylectric 
Steam Generator as a heat source 
not only assures reliable tempera- 
ture control at modest cost, but 
eliminates all danger of fire or ex- 
plosion . . . serious hazards where 
the plant atmosphere is often full 
of particles of waxed paper. 
Wherever a reliable, convenient, 
safe source of steam is needed, 
Speedylectric Steam Generators 
serve industry. Using a unique 
electrode method to generate 
steam, and easily portable, they 
require no supervision, operate 
without flame or fumes, and elim- 
inate the risk of fire or explosion. 


WRITE TODAY FOR COMPLETE FACTS AND FIGURES 


Speedylectric Steam Jet 
Cleaners, too, serve in- 
dustry in countless ways. 
High pressure jet of dry 
steam and solvents quick- 
ly removes grease and dirt 
accumulations from ma- 
chines and equipment 
without flooding floors. 
No need to stop nearby 
production or move ma- 
chines outside. Complete- 
ly safe and portable. 


Name and Title 
Company 


Address 
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Send me facts and figures on: 
[] Pantex Speedylectric Steam Generators 
[] Pantex Speedylectric Steam-Jet Cleaners 
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238 stTEAM GENERATORS 


Ames Iron Works, Inc.—Bulletin AXY-1, de- 
scribes basic pressure vessel construction, boiler 
trim, auxiliary equipment and controls furnished 
on models, A, X, or Y steam generators 


239 CENTRIFUGAL PUMPS 


Goulds Pumps, Inc.—Two bulletins cover pump- 
ing applications in industry Bulletin 721.6 
shows 19 sizes single stage double suction centrif- 
ugal pumps for capacities up to 6400 gpm, heads 
up to 400 ft. Bulletin 722.6 shows 5 sizes two- 
stage centrifugal pumps, capacities up to 1200 
gpm, heads up to 1000 ft Maximum of stand- 
ardization and interchangeability of parts are de- 
scribed 


240 steEL DOORS 


Kinnear Mfg. Co.— Bulletin No. 88, 32 pages illus- 
trated, covers steel rolling and other types of Kin 
near Doors. One section describes a galvanized 
steel sectional overhead-type door that combines 
durability with operating convenience; facilities 
for glass light-sections in a door for all types of 
commercial and industrial service openings are 
offered The bulletin gives details, clearance re 
quirements, and available accessories 


241 siLicONE PRODUCTS 


Garlock Packing Co.—An eight-page bulletin 
covers silicone products for use in diaphragms, 
gasketing, sheet packing, oil seals, rings, insula 
tion, tape, rod and valve stem packings, and for 
molded, extruded, die-cut and metal-bonded 
shapes for various uses. Silicone sponge ap 
plications are included 


242 CONTROLLED-AIR-DEVICES 


Bellows Co.—Bulletins BM-25 and ML-3 illus 
trate and explain air motors and the choice of 
built-in valves and auxiliary hydraulic controls 
available for them. Bulletin ML-3 also de 
scribes the basic types of complete-work-units, 
such as power feeds, work feed tables, drilling 
units. Both booklets contain application photo 
graphs 


243 FLY ASH INTAKE VALVE 


United Conveyor Corp.—-Four-page bulletin 
1-1-55 gives information on various stages of 
development and design of feeding inlet and in 
take valve for operation with pneumatic fly ash 
conveyors. It describes application for manual 
and automatic operation and lists features of 
present-day design 


244 SEAMLESS METAL HOSE 


Seamlex Co.—Four-page Bulletin 955 gives es 
sential information on bronze hose from '/is to 
8 in. ID and diesel exhaust hose from 2 to 20 in 
ID. Foriteen illustrations show cross sections 
of hose and Sitings. Two tables give technical 
data. Tabulatea service classification serves as 
aid to writing hose srecifications 


245 GLASS FIBER INSULATION 


L-O-F Glass Fibers Co.—Illustrated brochures 
outline advantages, of both Microlite and Super 
fine glass fiber insulations, low-density resilient 
insulating materials with high thermal efficiency 
and sound absorption characteristics. They are 
described as being resistant to heat, fire, moisture, 
and corrosion and the company recommends 
their use in applications where the greatest ther- 
mal and acoustical efficiency is desirable in the 
smallest space. Tables are included on thermal 
and acoustical performance 


246 viBRATION ISOLATION 


Korfund Co.—A four-page bulletin gives infor 
mation on how to write vibration isolation spec- 
ifications for air conditioning and related equip- 
ment. It contains a definitive treatment of the 
factors involved in the selection of various isola- 
tion media commercially available and has a selec- 
tor chart designed to simplify writing specifica- 
tions. 


247 FLEXIBLE COUPLINGS 


American Flexible Coupling Div., Zurn Indus- 
tries, Inc.—Twelve-page Form 12 contains case 
histories on power transmission applications using 
Amerigear couplings. Included are applications 
in heavy mill service, high-speed turbines, hydrau- 
lic presses, power supplies. 
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248 opPTICAL TOOLING 


Charles Bruning Co.—A 20-page illustrated book- 
let, explaining the theory, principles, and practice 
of new technique of optical tooling. The booklet 
shows how optical tooling provides tolerances of 
003 in. in 100 ft. It is claimed to have easier 
construction, assembly, inspection, and unsur- 
passed dimensional control in erecting jigs, fix- 
tures, and assembly structures 


249 THREAD INSERTS 


Heli-Coil Corp.—Catalog on standard line of 
screw thread inserts designed for protection and 
repair of tapped threads in all materials is con- 
tained in Bulletin 652-A. Covered are design 
information, drilling and tapping recommenda 
tions, and specifications for various classes of fit 
Also available is Bulletin 738 which provides 
similar details on new screw-lock insert which 
eliminates the need for lock washers, lock nuts, 
lock wiring 


250 MATERIALS HANDLING 


Syntron Co.—A condensed catalog, No. 564 con 
tains 50 pages of technical data, brief description 
and photographs of vibratory, equipment, feeders, 
conveyors, power tools, shaft seals, diesel pile 
hammers, gasoline hammers, selenium rectifiers 
and other materials handling equipment 


251 PLAstic PIPE FITTINGS 


Grinnell Co.—A 12-page catalog on corrosion 
resistant pipe fittings and flanges in normal im 
pact grade and high impact grade, rigid, unplas 
ticized polyvinyl chloride shows characteristics 
advantages and limitations Listed are operating 
pressures, temperatures, applications, price com 
parisons, fabrication advice, installation and 
supporting recommendations, dimensions and 
weights 


252 worm GEAR JACK 


Duff-Norton Co.—An 8-page manual illustrates 
applications of the company’s worm gear jack for 
raising and lowering movable parts in metal- 
working machinery Included are the elevation 
of mill tables, rolls, conveyors, machine beds 


253 sePARATORS EXHAUST HEADS 


Wright-Austin Co.—Catalog 400 covers sep 
arators, exhaust heads, traps and strainers, boiler 
trimmings for steam, air, gas, oil or water service 
Cutaway photos, dimensional drawings and tables 
are used to show the features of the equipment 


254 ViBRATION CONTROL 
MB Mfg. Co.—A 12-page catalog illustrates, de- 


scribes and gives specifications on vibration isola- 
tors, engine mounts, vibration test equipment and 
vibration control engineering Included is an 
isomode design chart to assist in finding mounting 
points for any product design 


255 Liquip METERS 


Buffalo Meter Co.—-Catalog of Niagara Industrial 
Meters, Bulletin No. 37 describes the compauy’s 
line of volumetric meters for industrial liquids in 
cluding chemicals, oils, solvents, hot water, cold 
water, syrups, acids, and alkalies Automatic 
batch-measuring equipment is described 


256 FILTRATION EQUIPMENT 


Croll-Reynolds Engineering Co., Inc.— Bulletin 
describes the company’s method of filtration 
Also included are specification data on sizes and 
capacities and a listing of the company’s filtration 
facilities such as laboratory, pilot plant demon 
strators and special engineering services 


257 DIRECT FIRED HEATERS 


Arthur A. Olson & Co.—Bulletin AlA No-30-B-1 
illustrates and describes stainless steel direct 
fired heaters with capacities of 300,000 to 2,000 
000 Btu output A cutaway photo and a table of 
general dimensions are included 


258 DIMINUTIVE DRAFT GAGES 


Ellison Draft Gage Co.—Bulletin 215 describes 
the new line of Minified straight-line diaphragm 
actuated draft gages, which are about one-half the 
size of standard draft gages Designed for use on 
compact console, graphic, or other power plant 
instrument panels where space is limited 
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Dust controlatthe Cleveland Trinidad a salvage of materials valued at $50 
Paving Co., Cleveland, Ohio, is nec- per day. Cleveland Trinidad says, 
essary for efficient operation, good “This Pangborn Collector has been 
employee and community relations a very profitable investment. We in- 
and the salvage of valuable material. _ vestigated all types of wet dust collec- 

To achieve these ends,the company tors and picked Pangborn’s as the 
uses a combination of preliminary _ best of the lot. We've had no trouble 
centrifugal collectors and secondary at all with this machine and will be 
centrifugal wet collector, resultingin delighted torecommend ittoanyone.” 


Pangborn DUST 


a CONTROLS 
dol Cast YOUR BALLOT 


7 
Vote: teen agate 





if you're interested in 
efficient, profitable 
plont operation, cast 
this “ballot for addi- Name 
tional information on | 
Pangborn Dust Control. | Company 
Send to Pangborn Corp. 
2200 Pangborn Bivd., | 
Hagerstown, Md. i 
! 
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may introduce you to 


unusual advancement 


Across the nation, we have talked by 
phone with men who have expressed 
interest in our design work. Easily, quickly 
they have been able to get the important 
facts on our attractive career opportunities 


If you are restless — perhaps in a deadend 
job — mail the coupon immediately. 
Chances are we will call you shortly — give 
you an opportunity to verbally investigate 
what we have to offer. 


Ability shows up fast in our design work. 
Some of our top men, with top earnings and 
responsibility, are comparatively young. 

It could happen to you. 


Be sure to give us your home telephone number 





Mr. E. M. Peterson, Dept. 8, Design Employment 

Pratt & Whitney Aircraft, East Hartford, Conn. 

I would like to learn more about your openings for product and 

component designers. My experience has been in the following 
id . 


fields: 

©) Nuclear Design DC Aerodynamics 0 Bearings 

© Compressors () Hydraulics © Piping 

© Turbines C) Gears 0 Controls 

©) Structures © Valves OD Test Equipment 

©) Afterburners and () Heat Exchangers () Test Rigs 
Related Equipment and Combustion Problems 


Tota! years Mechanical Design experi 
You can reach me at 











PRATT & WH 


t AIRCRAFT CO 


y JRA N 


ITNEY AIRCRAFT 
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259 socket screws 


Allen Mfg. Co.—General catalog, G-56, 40 pages, 
describes the line of hex socket screws and pre- 
cision fasteners, including flat and button head 
cap screws, shoulder screws, pipe plugs, dowel 
pins, Allenuts, and hex keys. Included are en 
gineering data and standards pertaining to socket 
screws. 


260 process CONTROL 
SYSTEM 

Swartwout Co.—A bulletin covers equipment for 
an all-electronic control system for process and 
power instrumentation. It can be used with 
a-c, d-c or motion inputs, as well as the con- 
ventional primary elements. In addition to 
various components, a discussion of electronic 
transmission and control is included 


261 stEAMm DISTRIBUTING TUBE 


John J. Nesbitt, Inc.—Catalog 305-1 illustrates 
and describes new Series T steam distribution 
tube type heating surface employing the principle 
of two steam passes in each distributing tube to 
eliminate stratification under modulated steam 
control Each tube serves two adjacent con 
densing tubes 


262 ALLOY CASTINGS 


Curtiss-Wright Corp., Metals Processing Div. 
A booklet illustrates and describes processing of 
Stainless steel, Niresist, Nihard, monel, nickel, 
high ehrome and high nickel castings and shows 
applications of them in melting equipment, mold 
ing facilities and in the aeronautical field 


263 COMBUSTION EQUIPMENT 


Hauck Mfg Co.—The Catalog 52 gives a con- 
densed and pictorial review of oil and gas com 
bustion equipment for production, construction, 
and maintenance applications in industry. The 
catalog has 12 pages and 80 illustrations 


264 wooprurF KEYS 


Standard Horse Nail Corp.—-Pamphlet describes 
woodruff keys, made from cold drawn stock ASA 
Illustration in line cuts of sizes. Also mention 
line of machine keys, taper pins, straight pins, 
cotter pins and special parts 


265 REDUCTION EQUIPMENT 


American Pulverizer Co.—Literature describes 
reduction problems of various processing indus 
tries Construction and operating features, 
specifications are fully discussed and illustrated 
Bulletins are available on coal crushers, stone 
crushers, metal turnings crushers, plastics gran 
ulators, wood hogs 


266 INDUSTRIAL PLASTICS 


H. N. Hartwell & Son—Catalogs and technical 
bulletins describe Boltaron 6200 corrosion resist 
ant unplasticized polyvinyl! chloride sheet, pipe, 
pipe fittings, valves, bars, blocks, and welding 
rod, as weil as Boltaron 7200 modified high impact 
PVC sheet and pipe materials 


267 HEAT EXCHANGERS 


Griscom-Russell Co.—Bulletin 1401 describes 
the twin G-Fin section heat exchanger, with 
longitudinally finned tubes for maximum heat 
transfer between dissimilar fluids, and for use on 
heating, cooling and condensing services. De- 
sign details, representative installations, complete 
specifications and dimensions are included 


268 MOTOR ROTATION 

TESTER 
ames G. Biddle Co.—-4-page bulletin No. 80 il- 
ustrates, describes and gives operating informa- 
tion on motor and phase rotation tester for deter- 
mining the direction of rotation of electric motors 
before they are connected to the line and deter- 
mining the phase rotation or sequence of energized 
power circuits 


269 PLUG VALVES 


Homestead Valve Mfg. Co.—-A 28-page reference 
book, No. 39-5 shows lubricated plug valves in 
full-port and venturi types, sizes up to 20 in., 
with a choice of standard, round port or diamond 
port plugs. Engineering information includes 
principal dimensions, types of control, metals 
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270 PIPELINE APPLICATIONS 


Ladish Co.—A 21-page manual provides data on 
five fittings developments for pipeline and petro- 
leum industry applications. The developments 
concern hot tap reinforcing tees, multiple outlet 
fittings, extra long radius elbows, pipeline anchor 
flanges, seamless multiple outlet fittings 


271 DEMINERALIZATION 


Graver Water Conditioning Co.—Bulletin WC- 
111, 22 pages, covers chemical and mechanical 
factors entering into the design and operation of 
demineralizing plants for obtaining the highest 
quality process water and boiler feedwater from 
a wide range of water supplies under many dif- 
ferent operating conditions. 


272 SAFETY MARKING TOOLS 


M. E. Cunningham Co.—Catalog No. 100, 28 
pages, illustrates and describes more than 100 
different marking tools and devices Also in- 
cluded is information on Mecco safety steel, a 
specially-developed alloy which is said to reduce 
spalling and mushrooming, and to increase mark- 
ing life 


273 HIGH PRESSURE COMPRESSORS 


Norwalk Co., 'nc.—Catalog No. 44 illustrates and 
describes multi-stage high pressure air and gas 
compressors Included are single and two stage 
compressors, three stage compressors, semi 
portable compressors, four stage, five stage and 
six stage compressors, boosters and special com 
pressors, vertical compressors, conversion tables 
and installations 


274 bust AND FUME COLLECTORS 


Northern Blower Co.—Catalog 1002-6 describes 
exhaust fans for dust collecting and air handling 
and includes complete performance tables, test 
curves, etc. Plans and elevations of typical dust- 
collecting installations are shown. Separate 
additional bulletins contain descriptions, dimen- 
sions, capacities, etc., of Norblo bag type, hy 
draulic type, and centrifugal dust collectors 


275 EXPANSION COMPENSATORS 


Flexonics Corp.—Bulletin AIA No. 30-C-22 il- 
lustrates and describes expansica compensators 
for steam and hot water lines. Included is data 
on a high pressure type to 150 psi and a low pres 
sure type to 40 psi 


276 OIL-RETAINING BEARINGS 


Bound Brook Oil-Less Bearing Co.— More than 
600 of the most widely used sizes of oil-retaining 
porous bronze bearings are listed in the firm's 
Stock List No. 4. Also provided is condensed 
information on application, installation, lubrica 
tion and machining 


277 HOT-DIP GALVANIZING 


American Hot-Dip Galvanizers Assn.—A 16-page 
booklet outlines rust prevention in industrial and 
consumer products through the use of the hot-dip 
galvanizing process. Included are photographs 
of products made by the method, and illustrations 
of production and quality control A chart com 
pares the method with other types of rust pre 
vention 


278 ELEVATOR CHAINS 


Beaumont Birch Co.— How service life of elevator 
chains can be increased from 300 to 400 per cent 
over conventional chains is stated in Catalog 
DC-855. Dimensional drawings, tables of physi 
cal properties and relative corrosion resistance for 
various types of chain metals are included De- 
tails on wheel pitch diameter are given 


279 QUENCHING OIL 


Gulf Oil Corp.-A 24-page brochure, ‘‘Gulf 
Super-Quench,”’ describes function of dual-action 
quenching oil for a wide range of steels. It ex- 
plains mechanism of heat removal, effect of 
variation in bath temperature, degree of agita- 
tion, mass effect on depth of hardening. Charts 
and curves depict comparison with several 
quenching media. Tests to determine depth of 
hardness, distortion and cracking are discussed 


280 FORGING HISTORY 


Drop Forging Assn.—‘‘What is a Forging?”’ 
is an eight-page booklet which covers the ad- 
vantages of producing metal parts by forging 
Also included is a history of forging. 
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NUGENT FILTERS 


...The best protection 
any engine can have 


Nugent Filters protect both lube and fuel oil for the Alco 251 
Diesels installed at the Laton (Kansas) Pumping Station of the 
Service Pipe Line Company. This recently built pipeline conveys 
crude oil from Fort Laramie, Wyoming, to Freeman, Missouri. 


To help guard against the serious consequences of a power failure, 
a Nugent #1555-4L12 filter provides the Alco Diesels with full flow 
filtering of lube oil. The filter cleans all the engine lube oil in circu- 
lation every cycle before going to the bearings, removing particles 
as small as 2 or 3 microns. 


Fuel oil, too, receives the protection of Nugent filtering. A 
#1555-BF-1R Duplex Filter is mounted on the suction side of the fuel 
oil pump—protection for trouble-free injection. 


You can prevent harmful impurities from reaching spots where 
they can accelerate wear, shorten engine life or cause power stoppage 
by employing Nugent Filters. They offer a choice of full flow or by- 
pass filtering with the same unit. Recharges are inexpensive and 
easy to change. Simple piping makes installation no problem. 


Let Nugent show you how to insure long 
engine life—write for descriptive literature. 


Wm. W. & Co., Inc. 


3412 Cleveland St. Skokie, Illinois 
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OIL FILTERS, OILING AND FILTERING SYSTEMS, 
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from TEST GRINDING 
to TONNAGE 
CRUSHING 


AMERICANS are custom- 
built to do a better job! 


AMERICAN Metals Turnings Crushers 


AMERICAN Laboratory Size Mills 

With the same reduction action as Metal Turn- 
ings Crushers (or hammer action)—American 
Laboratory Size Mills offer an efficient means 
for reducing razor blades, pewter castings and 
fragile thin brittle steel to a reclaim product. 


oO 


and Manufacturers 
Ring 


ky, hard-to-handle turnings are rapidly reduced as much 
80% with this efficient, economical crusher. And the 
viel? of cutting oil is increased 30 to 50 gallons per ton— 
pro 

Metal Turnings 
or more of metal turnings a month. 


of how profitable the installation an American 
Crusher can be for those who handle 20 tons 


There's a custom-built AMERICAN for your oper- 
ation—write for further data and specifications. 


i RS Le 


1541 MACKLIND AVE. 
ST. LOUIS 10, MO. 





Propulsion experts at North 
American Aviation’s Los Angeles 
Division are carrying out thermo- 
dynamic analyses of highly 
advanced engines. The studies in- 
clude investigation of turbojets, 
ramjets, rockets and nuclear 
propulsion devices...compressors, 
combustors, turbines, afterburn- 
ers, exhaust nozzles and thrust 
augmentation devices. 

The Engineering Personnel 


Department at North American’s 
Los Angeles Division is seeking 





Select California engineering 
group explores thermodynamic 
cycles in advanced engines 


positions now open for Cycle Analysis... 
Thermodynamics...and Nuclear Engineers 


several qualified engineers who 
are interested in this work. They 
are looking for men who have had 
a minimum of three years thermo- 
dynamics cycle analysis experi- 
ence in jet engines or propulsion 
analysis. Advanced degrees are 
preferred, though not required. 


Interested engineers are invited 
to contact Mr. W. H. Nance, 
North American Aviation, Inc., 
Los Angeles Division Engineering 
Dept. 56-ME, International Airport, 
Los Angeles 45, California. 
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281 UNIT STEAM GENERATOR 


Preferred Utilities Mfg. Corp.—A 26-page book 
let illustrates and describes the design and con 
struction features of unit steam generators. Ap 
plication photos, checklists and dimension tables 
are included 


282 RETAINING RINGS 


Eaton Mfg. Co., Reliance Div.-A catalog de 
scribes the design and application of the firm's 
line of snap bearing lock and retaining rings 
spring lock washers spring washers—pre 
assembled on bolt or screw—self-tapping screws 
one-piece hose clamp 


283 REGULATING VALVES 


Atlas Valve Co.—Condensed Catalog 56C de 
scribes broad line of temperature and pressure 
actuated control and relief valves and governors 
for power, marine, chemical process, petroleum 
and related industries Design makes use of 
alloys and packing materials to provide long life 
rugged and sensitive controls 


284 sTAINLESS STEELS 


G. O. Carlson, Inc.—-A four-page folder shows 
applications of stainless steel in plates, plate prod 
ucts, heads, rings, circles, forgings, flanges, bars 
sheets Products, equipment and services of the 
firm are discussed 


285 LiteRATURE DIRECTORY 
Allis-Chalmers Mfg. Co.— Bulletin 25B6057 pro 


vides an alphabetical description of company 
products and their descriptive literature along 
with a brief history of the firm 


286 METERED LUBRICATION 


Bijur Lubricating Corp.—-A four-page 
“The ABC of Modern Lubrication’’ describes 
automatic lubricating system components All 
systems consist of a lubricator, distribution sys- 
tem and a Meter-Unit for each bearing served 
The bulletin describes lubricators for rotary, os 
cillating, hydraulic, solenoid, or hand operation 


bulletin 


287 BEARINGS, BUSHINGS 


Cleveland Graphite Bronze Co., Div. Clevite 
Corp.—-A 16-page Catalog gives data on engineer 
ing, material analyses and applications of bear- 
ings, bushings, wear plates, thrust bearings and 
related products 


288 ELECTRICAL PRECIPITATORS 


Research-Cottrell, Inc.—I!lustrated General Bul- 
letin, 28 pages, describes Cottrell theory, methods 
types, and specific applications in a variety of 
industries, including power, steel, chemical paper, 
metallurgical, gas, oil, and carbon black 


289 HUMIDITY CONDITIONING 


Kathabar Div., Surface Combustion Corp.—An 
18-page Booklet shows applications of humidity 
control equipment in various industries. Prob- 
lems, solutions and results of 12 case histories are 
included, along with data on how the system 
works 


290 siLeNT CHAIN 


Link-Belt Co.—A 16-page bulletin, No. 2510, de- 
scribes a tiny, precision-built chain with positive 
contact of gears designed for installation in com- 
pact spaces on such machines as motion picture 
projectors, recording devices, portable sanders and 
planers. The chain is available in side-flange, 
middle-guide and duplex types in a variety of 
widths 


291 GAS COMPRESSOR VALVES 


J. H. H. Voss, Inc.—Bulletin 53-G covers Voss 
Valves for the replacement of worn or inefficient 
valves in air, gas, and ammonia compressors 
The valves are machined from solid stock and 
plates are machined and ground; valves and 
plates are of heat-treated alloy and stainless 
steel, and are designed to specification to fit the 
individual compressor for which they are man- 
ufactured 


292 METER TESTING 


Hydraulic Products Co.—Bulletin is illustrated 
with installation photographs of air-water testing 
of gas meters ranging from five to sixty light by an 
air-mechanical lifting and depressing device pro- 
viding multiple loading 
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293 PRESSURE VESSELS 


L. O. Koven & Bro., Inc.—Bulletin No 
illustrates and describes mixers, kettles, vacuum 
and pressure vessels, autoclaves, evaporators, 
impregnators, condensers, stills, extractors, tanks 
standpipes, piping, stacks 


294 ELECTRIC WELDED TUBING 


Jones & Laughlin Steel Corp.—Literature gives 
specifications and characteristics of Electricweld 
tubing and its application on automobiles and in 
bicycle and furniture frames. 


295 FLUID POWER EQUIPMENT 


Oilgear Co.—A 12-page Bulletin 10051-E gives 
condensed information and specifications on 
equipment for fluid power transmission applica 
tions. It covers constant and variable delivery, 
duplex and automatic feed pumps, constant and 
variable displacement motors, hydraulic motors 
with reducers, variable speed transmissions, 
standard and heavy-duty cylinders, pilot, direc- 
tional, relief, foot, surge, combination and dif- 
ferential valves. 


296. steeL wire 


Sasetionn Chain & Cable Co., Page Steel & Wire 

—A 16-page, DH-1226, catalog on Page 
auaet wire includes specification tables, range of 
sizes, physical properties of steel wire, table of 
standard wire gages, hardness conversion tables, 
with illustrations showing how to calculate areas 
of typical common shapes of wires. Size range 
includes cross-sectional area up to and including 
No. 3 BWG; flats and rectangles in widths up to 
*/, in., the ratio of width of thickness not exceed- 
ing 6tol 


297 soiers 


Brown Fintube Co.—Bulletin No. 554 illustrates 
and describes the construction, operation, con- 
trols of boilers in capacities of from 30 to 350 hp 
Dimensions and specifications are tabled 


298 FLEXIBLE METAL HOSE 


Atlantic Metal Hose Co.—Bullein 20-E covers 
corrugated flexible metal hose of annular and 
helical construction. Steel and bronze hose, with 
and without metal braid, couplings and assem- 
blies are described. Applications listed are for 
vibration absorbing, misalignment connecting, 
high pressure use, oil burner and gas furnace con- 
nections, handling compressed air, steam, sol- 
vents, chemicals, refrigerants, gasoline, searching 
liquids, caustics, ammonia 


299 ISOLATION EFFICIENCY CURVE 


Lord Mfg. Co.—Bulletin No. 901 contains a vibra- 
tion isolation efficiency curve as a guide to the 
selection of flexible mounting systems for equip- 
ment where noise and vibration control is desira- 
ble The curve shows, for simple linear vibration, 
the percentages of vibration or noise reduction ob- 
tainable with mountings of different static deflec- 
tions where the disturbing frequency of the as- 
sembly is known. 


300 PIPING INSULATION MANUAL 


American Gilsonite Co.—A 20-page Booklet 
covers the methods of application of Gilsulate, a 
new insulation for hot underground pipes. It 
describes the three grades, how to determine 
ditch size for various pipes and types of soil, and 
gives sample problems 


301 = TuRBINE SEAL 


Koppers Company, Inc., Metal Products Div.—A 
4-page folder on Huhn carbon rings for steam tur- 
bine applications discusses labyrinth, carbon 
garter spring ring and carbon ring sealing de- 
vices 


302 ATOMIC MATERIALS 


Norton Co.—A 16-page instructional booklet 
covers the use of boron carbide and elemental 
boron in the atomic energy program Tables 
and curves of properties are included in this il 
lustrated booklet 


303 ULTRASONIC TESTER 


Sperry Products, Inc.—-An eight-page bulletin 
covers applications of the ultrasonic Reflectoscope 
for nondestructive testing of products and equip- 
ment. It explains in simplified terms the principle 
of ultrasonic inspection and lists the latest types 
of equipment available 
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. How many job can 


vibration exciter do? 


gee SYSTEMS can help you 
in at least five important ways. 


Fatigue testing. Shakers have 
both the range and capacity to 
determine fatigue limits of struc~ 
tural members, assemblies, air- 
craft wing and tail structures. 
Peak forces of up to 25,000 
pounds are now obtainable with 
MB Exciter Systems. 


Environmental vibration testing to 
MIL-E-5272 and other govern- 
ment specifications. This is most 
important now for assuring reli- 
ability of performance in military 
production. But the same tech- 
niques can be used also to im- 
prove all types of products. 


Noise. Just where in a product 
does it come from and how to 
eliminate it? An MB shaker helps 
pinpoint the disturbance by let- 
ting you vibrate the product 
through a whole range of fre- 
quencies with the twist of a dial. 





Complex wave testing, including 
random motions. This is some- 
thing new! It subjects a specimen 
to the same kind of vibration as 
that encountered in actual serv- 
ice. MB electrodynamic shaker 
systems offer the frequency 
range, high acceleration, and 
freedom from distortion needed 
for this kind of job. 


Production and Quality Control. 
Your ideas are needed here. For 
example: Someone discovered 
that size of fine powder particles 
which sift readily through a 
screen varies with the screen’s 
frequency of vibration. Permit- 
ting easy control of frequency, 
an MB shaker is capable of 
working on a production line! 
Tubes too are being production- 
tested with MB Exciters. 


If you need help in putting vi- 
bration exciters to work, get in 
touch with MB... . leading pro- 
ducer of vibration test equipment. 


manufacturing company 


A DIVISION OF TEXTRON 


INC. 


1060 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE... 











EXCITE . . . AND MEASURE VIBRATION 
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304 pp sTRAINERS 


J. A. Zurn Mfg. Div., Zurn Industries, Inc. 
Several types of LPD (Low Pressure-Drop) 
Strainers for all purposes and ranging in sizes from 
'/ to 24 in. are described and illustrated in this 
16-page Data Manual No. 952. It carries infor- 
mation concerning the factors to be considered in 
selecting strainers for a specific application, and 
the effect of flow rate, screen loading, and the 
viscosity of fluid on pressure drop 


305 seLF-OILING BEARINGS 

Chrysler Corp., Amplex Div.—Oilite self lubricat- 
ing bearings are covered in a 24-page catalog, 5-56, 
listing more than 1000 standard sizes of sleeve, 
flange and thrust bearings that are available from 
stock. In addition over 250 stock sizes of cored, 
bar and plate stock are shown. A comprehensive 
engineering section covering Oilite bronze appli 
cations is included 


Scientists... 


Engineers 


An invitation from 
Dr. W. E. Johnson, 
Project Manager 


Westinghouse 
Commercial 


306 o-rINGs 


Linear Inc.—Compact 12-page folder contains 
tables of standard O-ring sizes as well as dimen- 
sional data for installation. Notes contain gen- 
eral recommendations on clearances, design ma 
terial, machining, and finishes for most O-ring 
applications. A special compound bulletin de 
scribing the latest polymers and synthetic rub- 
bers from which O-rings can be molded is also 
included 


307 air HYDRAULIC 
PUMPS 


Ledeen Mfg. Co.—An eight-page folder illustrates 
and describes the company’s line of air hydraulic 
pumps and power units for the operation of high 
pressure cylinders, clamps, valves, actuators 
Application layouts, ratings and dimensions are 
shown 


Atomic Power 


“In our work on the Pennsylvania Advanced Reactor with the 
Pennsylvania Power and Light Company, we are pioneering an 
entirely new type of nuclear power plant. It is known as an 
aqueous homogeneous reactor, and offers numerous advantages 
over conventional fixed-fuel types. 

“This is only one of our exciting and challenging projects, 
which keeps every man on his toes here at CAPA. May we talk 


with you and tell you more? 


An Experienced, Young, Fast-Growing Team 
CAPA—Commercial Atomic Power Activity—is the most dy- 


namic new division at Westinghouse. We’re 
Supervisory jobs open up fast! 
Our growth curve is bound to be steep— 


“fluid,” not fixed. 


as electric power 


demand and atomic power production pyramid sharply. We’re 
entirely commercial—not dependent on government contracts. 
Opportunities for advanced study at company expense. Get in 


on the 


“industry of tomorrow” 


today—at Westinghouse CAPA. 


... for Physicists * Physical Chemists + Chemical 


Immediate se aps 


openings 


Mechanical Engineers + 

Engineers « Designers « Metallurgists 
Send résumé to: 

C. S. Southard, Westinghouse Commercial Atomic 


Electrical 


Power, Box 355, Dept. 121, Pittsburgh 30, Penna. 


WESTINGHOUSE 


FIRST IN ATOMIC POWER 
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308 TRANSMISSION BELTS 


United States Rubber Co., Mechanical Goods 
Div.—An 82-page booklet illustrates and de 
scribes the firm’s timing belt drive, a thin belt with 
teeth that makes positive engagement with axi 
ally grooved pulleys. Horsepower ranges from 
1/100 to 600 for power transmission 


309 HIGH TEMPERATURE ALLOY 


Firth Sterling, Inc.—Literature covers specifica- 
tions of 2 high temperature alloys for aeronautical 
use. Composition, general characteristics, typical 
applications, forging, general heat treatment, 
corrosion resistance, welding properties, machin- 
ability, physical constants, tensile properties 
Hardness values and fatigue values are included. 


310 GASKET DESIGN 


Armstrong Cork Co.—A 26-page manual on 
gasket design covers gasket requirements, charac 
teristics and uses of gasket materials, selection 
data, specifications and testing, stress-strain 
characteristics of resilient materials, effect of 
changes in gasket shape, effect on surface condi 
tions, sealing with confined resilient gaskets, joint 
and gasket design, common errors in gasket de 
sign, determining gasket compression and flange 
bending. 


311) WATER CHILLERS 


Trane Co.—-Bulletin DS-399, 56 pages, discusses 
the features of hermetic centrifugal water chilling 
units, their applicability to comfort and process 
jobs, their operational features, component parts, 
refrigerants used, capacities, controls, roughing-in 
dimensions, piping connections, and engineering 
specifications for selection 


312 MOTOR SPEED CONTROLS 


General Radio Co.—An 8-page booklet contains 
characteristics, photographs, applications, and 
prices of line of Variac motor speed controls 
Models from '/is5 to 1'/2 hp are available 


313 pire coupLer 


John Bean Div., Food Machinery & Chemical 
Corp.—A folder illustrates and describes a fast 
move coupler designed for use with any make 
portable aluminum pipe for pumping brine 
natural gas, crude oil, butane, water in the 
petroleum industry 


314 PROPORTIONING PUMP 


Hills-McCanna Co.—A 12-page booklet, No. 600 
illustrates typical installations for the injection of 
inhibitors in water conditioning systems using the 
firm's proportioning pumps. Included are pump 
specifications, a table listing the chemicals most 
commonly used in water conditioning, what they 
are used for, and the pump construction best 
suited to inject them 


315 water VAPOR PHYSICS 


en og Lectrodryer Company—Bulletin No 

218, ‘“The Moisture in Our Atmosphere,”’ a 12- 
page bulletin, discusses the fundamental physics 
of water vapor. The nature and behavior of 
water vapor are treated in a logical down-to-earth 
manner with psychrometric chart explanations 
Solid adsorption equipment for dehumidification. 


316 MULTI-PURPOSE STEEL 


Lukens Steel Co.—A 24-page bulletin describes 
the properties and handling characteristics of a 
new multi-purpose steel, T-1. Suggested uses in 
clude applications where extreme toughness and 
high yield strength are needed for economies in 
fabrication, payloads, maintenance and equip- 
ment life 


317 pump CONTROL 


McDonnell & Miller, Inc.—A bulletin illustrates 
and describes the firm's 91 series for installations 
up to 150 psi and 92 series for installations up to 
250 psi of magnetic switching pump control, low 
water cutoff and alarm switch 


318 WATER SOFTENERS 


Cochrane Corp.—A 20-page publication, No 
4520, deals with the necessity for water softening, 
explaining the fundamentals of softening and 
selection of equipment and zeolites. The bulletin 
also describes the operation of the firm's hydro- 
matic valve for manual or automatic control of 
the cycling of the process 
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319 CONTROL INSTRUMENTS 
Consolidated Electrodynamics Corp.—-A_  12- 


page catalog illustrates and describes the com 
pany’s analytical mass spectrometer, leak detec 
tor, isotope-ratio mass spectrometer, dual-purpose 
mass spectrometer, micromanometer, process 
monitor mass spectrometer, titrilog, spectrosadic, 
analytical service. Another booklet contains case 
histories of the firm's instruments in various in 
dustries, and another outlines the company’s 
Systems Div. services in dynamic and static test- 
ing, chemical analysis, process monitoring and 
control 


320 COMBUSTION EQUIPMENT 
Todd Shipyards Corp., Products Div.— Literature 


describes various types of oil, gas, and combina- 
tion burners, asphalt heaters, thermo air heaters, 
package burner units, combustion chambers, 
pressure vessels, pumping, heating and straining 
units, TIFA—Todd insecticidal fog applicators 


321 CENTRIFUGAL COMPRESSORS 


Clark Bros. Co.—Bulletin 116, 32 pages, illus 
trates and describes the company’s line of centri 
fugal multi-stage compressors for high capacities 
Units shown run from 1000 to 18,000 cfm and 12 

000 to 65,000 cfm. Application photos, cutaways 
of design features, construction details, engineer 
ing data and performance characteristics are in 
cluded 


322 RADIAL ROLLER BEARINGS 


Rollway Bearing Co.—A 56-pay*: catalog gives 
tabular information on radial static and dynamic 
capacities and introduces thrust capacities re 
cently computed for the firm's line of maximum 
type, precision radial roller bearings 


323 KILN GEARS 


Falk Corp.—Engineering Report 6171 describes 
and illustrates the science of manufacturing large 
precision mill and kiln gears This report is 
available to companies that use or manufacture 
mills of kilns 6 ft or larger in diameter 


324 LARGE D-cC MOTORS 


General Electric Co.—Large d-c motors, 250 to 
8000 hp, are described and illustrated in Bulletin 


GEA-5643. Applications include metal rolling 
mills, metal processing lines, mine hoists, paper 
machines, rubber mills, oil-well drilling rigs, 


large fans and blowers, line shafts 


325 \WARIABLE SPEED DRIVES 


Sterling Electric Motors, Inc.— An 8-page bulletin 
illustrates and describes variable speed drives for 
metal working, mixing, pumping, materials han- 
dling and continuous processing Engineering, 


selection and operating data is included. Also 
available is a revised price sheet. 

326 POLYETHYLENE 

Koppers Company, Inc., Chemical Div.—Bulletin 


C-6-216 illustrates and describes the properties, 
processing and application of an improved poly 
ethylene material Sections cover heat re- 
sistance, rigidity, chemical resistance, low tem 
perature toughness, tensile strength 


327 GAS-FIRED HEATERS 


Reznor Mfg. Co.—Catalog CN-56 covers specifi 
cations, application and installation of gas-fired 
unit heaters and duct furnaces. The equipment 
ranges in size from 25,000 to 250,000 Btu for unit 
heaters and 50,000 to 250,000 Btu for section duct 
furnaces 


328 sPHERICAL ROLLER BEARINGS 


S K F Industries— Bulletin 365 discusses in detail 
the company’s improved (Type C) spherical 
roller bearing said to increase capacity 25 to 50 
per cent and service life 2 to 3'/:times. A tabula- 
tion of capacity comparisons, and life compari- 
sions between the original spherical design and 
the Type C is also given 


329 PHOTO REDUCTION PROCESS 


Ampower Corp.—A folder illustrates and describes 
the Lumotrace system, a precision photographic 
reduction of scaled drawings and subsequent pro- 
jection of the full size image on the work piece to 
be marked. The system is said to eliminate tem- 
plates and allow positioning of component parts 
on the drawing board rather than in the shop 


330 DEAERATOR 

Permutit Co.—Bulletin No. 3677 describes the 
company’s reboiling deaerator with direct contact 
internal vent condenser which operates efficiently 
over a wide range of flows. The three stages of 
deaeration are described and well-illustrated. The 
unit is designed to protect equipment from corro- 
sion by removing oxygen, carbon dioxide and ni 
trogen 


331 osciILLOSCOPE CAMERA 


Brea Instruments—-Data sheet describes high 
speed oscilloscope camera model OC-1 designed 
to photograph the signal on a cathode ray oscillo- 
scope screen on a film strip moving uniformly in a 
direction across that of the signal. Specifications 
of film, film speed, optics, speed control and ac 
cessory reflex camera mount are given, along with 
a discussion of operating principles. 


332 DRAWING INKS 

Higgins Ink Co.—A brochure describes the firm's 
line of drawing inks, India inks, waterproof colored 
inks, art books, accessories, pen cleaner and ink 
assortments. Also included is a section on how to 
dilute inks 


333 ELECTRIC HEATERS 

Edwin L. Wiegand Co.—Catalog D-52 illustrates 
and describes electric blower-type portable unit 
heaters, wall and ceiling mounted unit heaters, 
forced air heaters for large areas, radiant and con- 
vection comfort heaters, thermostats and con 
tactors for commercial and industrial use 


334 HIGH TEMPERATURE WATER 
GENERATORS 

International Boiler Wks. Co..-High temperature 
water generators are described in a 10-page bul 
letin, No. 700. Covered are specific features of 
forced recirculation generators; reasons are given 
on why high temperature water systems are being 
selected in preference to high pressure steam sys- 
tems 


335 Fume HOODS 

Kewaunee Mfg. Co.—-A 12-page bulletin il 
lustrates and describes fume hoods for protecting 
laboratory equipment by disposing of corrosive 
and hazardous fumes and airborne particulate 
matter. Comparisons of the hoods’ characteris 
tics, standard and special models, and application 
photos are included. 
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Every day, earth mover, truck, tractor, grader, shovel, crane, dozer, oil field 
and power unit operators are establishing NEW on-the-job RECORDS with 
MORLIFE* CLUTCH equipped machines. They report more continuous hours 
of heavy-duty, off-highway work, with fewer clutch adjustments, than ever 
before. Some of the latest records will be featured in the Rockford Clutch 


booth at the Road Show in Chicago. 
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“Lowest Price and Highest Quality 
are seldom found in the same product. 


Golden-Anderson concentrates on high quality 
—the surest way to lowest cost in the long 
run. That’s why G-A Valves do the job they 
were designed for—accurately . . . dependably 

.. constantly, and with minimum maintenance. 


Put G-A Valves to work in your plant today! 


Technical bulletins, describing ie 
each of our valves in detail, gladly = 
sent on request. 


OLDS 


Iago =e 


1223 RIDGE AVE., PITTSBURGH 33, PA. 


FF STR et ee 2 I moegmeeme 


Designers and d Manufacturer of VALVES FOR AUTOMATION 
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careers in peaceful 
applications of atomic energy 


SENIOR RESPONSIBLE 
REACTOR ENGINEER 


for most important projects 


SENIOR 
RESPONSIBLE ENGINEER 
Needed for section engaged in engineering 
of basic design and operating features of 
reactors for power, research and industrial 

applications. 
Immediate need for program now under 
way with established contracts. 


A Valuable Opportunity. Write: 


ATOMICS 
INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


Mr. G. W. Newton, Personnel Office, Dept. ME 
21600 Vanowen St., Canoga Park, California 
(In Suburban San Fernando Valley, Los Angeles) 


Now Ca 


336 PNEUMATIC CONVEYORS 


National Conveyors Co.—Catalog P-56 shows 
uses of pneumatic conveyors for ash removal in 
steam plants; collection, processing and reclama- 
tion of cutting oils, chips, and borings in the metal 
working industry; and the handling of dry, 
pulverized or granular materials in other industry. 


337 DRAFTING MACHINES, INSTRUMENTS 


V. & E. Mfg. Co.—16-page booklet describe and 
illustrates Vemco drafting machine, plus vertical 
and detail models and various scales. 20-page 
booklet covers company’s line of drawing instru- 
ments and materials 


338 PANEL ENGINEERING 


Leeds & Northrup—aA 12-page catalog illustrates 
and describes design and construction of central- 
ized control boards for steam power plants. 
Application photos are included along with back- 
ground and photos on the company’s facilities for 
designing and installing control units 


339 CODE PRINTERS 


Pannier Corp.—-A bulletin illustrates and de- 
scribes special code printers use for marking sheet 
products. Included is a sheet surface printer, 
drum type printing roll, handle-feed single wheel 
printer, adjustable multi-wheel printer, and shaft 
feed drum type printing unit. 


340 sTOKER PIERS AND SILLS 


Bernitz Furnace Appliance Co.—Brochure de- 
scribes advantages of air-cooled ‘‘Carbofrax”’ 
piers and sills in new construction as well as re- 
placement Pictorially depicts typical installa- 
tions Points up savings in maintenance and 
boiler outage or downtime, improved combustion 
and elimination of spalling, fly ash and clinker 
adhesion 


341 CONVEYOR APPLICATION 


Falk Corp.— Report 550902 illustrates the applica- 
tion of speed reducers and flexible shaft couplings 
on conveyor drives in a large, modern limestone 
quarry 


342 PACKAGED STEAM GENERATORS 


Superior Combustion Industries, Inc. Packaged 
fire tube steam generators are described in detail 
and with illustration in a 16-page catalog with a 
special foldout cover Data, dimensions and 
specifications for units in 18 sizes from 20 to 600 
bhp and for operation burning oil or gas or both 
are included. 


343 pust-spoT TESTER 


Research Appliance Co.—A four-page folder il- 
lustrates and describes Dill dust-spot testers to 
measure the efficiency of all types of air filters in 
ventilating systems. It is said to be the first 
portable instrument commercially available to 
make rapid determinations at the point of in- 
stallation 


344 PISTON, SEALING RINGS 


Koppers Company, Inc., Metal Products Div.—A 
24-page brochure illustrates and describes Ameri- 
can Hammered piston and sealing rings for various 
types of industrial applications Engineering 
data, tables, and types of material are included. 
Also available are 4-page folders on conformable 
oil ring, marine piston rings, chrome-plated piston 
rings, and piston rings for air and steam forging 
hammers 


345 EXPANSION-JOINT DESIGN GUIDE 


Flexonics Corp.—A 24-page Flexon Expansion 
Joint Design Guide, Catalog 153, covers engineer- 
ing application and selection data necessary to the 
proper solution of pipeline exoansion problems 
Features of the Flexon Design Guide include a 
discussion of the various types of expansion joints 
on the market, the many types of Flexon Expan- 
sion Joints available, and types of pipeline motion 
solved by expansion joints; also expansion joint 
design considerations, installation instructions, 
and selection data. The new line of Model H 
compensators is completely covered The center 
spread of the catalog is devoted to a schematic 
piping layout illustrating various expansion joint 
applications and principles. 


346 DIGITAL CONVERTER 

Fischer & Porter Co.—Catalog 58-10 illustrates 
and describes the firm's line of digital converters, 
electro-mechanical shaft position types and volt- 
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age types Operation, characteristics, accuracy 
and specifications are described and illustrated 
with photos, drawings and installation diagrams 


347 HyYDRAMOTOR VALVES 


General Controls Co.—A 50-page catalog de- 
scribes the firm’s newly expanded line of Hydra 
motor valves (motor-operated) for remote control 
of all industrial liquids and gases, shutoff, three 
way, and proportioning control. Engineering data 
section for use in selection and application, flow 
characteristics, charts and tables are included 


348 BALL BEARINGS 


T. B. Wood’s Sons Co.—Life-Lube bulletin No 
699 illustrates with dimensional information 
pillow blocks, flange units, take-up units. These 
standard 200 series bearings with wide inner ring 
deep ball race groove are lubricated for life at the 
factor. They are completely self-aligning. Sizes 
range from ‘/2 to 2%/i¢ in. 


349 LiquiD LEVEL ALARMS 


Reliance Gauge Column Co.—Bulletin D2 de 
scribes a series of four liquid level alarms and op 
tional fuel cut-outs Illustrated text explains 
principle of operation—water conduction be 
tween electrodes of varying lengths—and how the 
units can be used with relays to provide alarm 
actuation, fuel cut-out, or pump start-stop con 
trol 


350 FLEXIBLE SHAFTING 


Elliott Mfg. Co.—-Circular 247 shows applications 
of flexible shafting in conveyor systems, printing 
machines, outboard motors, gas engines, mixers, 
grinders, farm and automotive equipment. A 
selection chart is also included. 


351 TANKS, PIPE HEATERS 


Hynes Electric Heating Div., Turbine Equipment 
Co.—Supplement 202A describes the arrangement 
of tubular electric heaters in storage tanks for 
heating viscous liquids. Supplement 202B de 
scribes the arrangement of tubular electric heaters 
within pipe lines for 100 per cent heat transfer 


352 FLEXIBLE COUPLINGS 
Poole Foundry & Machine Co.—A 136-page 


manual illustrates, describes and gives engineering 
specification and lubrication data on flexible 
couplings 


353 oi SEALs 


National Seal Div., Federal-Mogul-Bower Bear- 
ings, Inc.—Oil seal catalog illustrates complete 
line, gives types and sizes of leather and synthetic 
rubber oil seals, synthetic seals with metal or 
rubber covered outside diameters, contains design 
suggestions, drafting information, application 
data, and installation tips 


354 HYDRAULIC FLUIDS 


E. F. Houghton & Co.—Folders describe a new 
series of fire resistant hydraulic fluids supplement- 
ing the aqueous base fluids marketed by the firm 
These are phosphate ester type fluids that have 
been fortified by the addition of materials to in 
crease oiliness and rust prevention 


355 CONTROL SYSTEMS 


Daytronic Corp.—A 6-page folder illustrates and 
describes linear variable differential transformer 
measurement and control systems for indication 
and recording, automatic control, alarm or safety 
shutoff, oscillographic studies. A discussion of 
LVDT operating principles is included 


356 METAL PARTS DRY CLEANER 


Curran Corp.—A catalog sheet describes Carbon 
Met as a replacement for carbon tetrachloride for 
degreasing motors, generators and electrical com 
ponents. The material is said to have low toxic 
ity, nonrust inducing qualities and nonpolar 
properties 


357 GENERAL PURPOSE COMPUTER 


Bendix Aviation Corp., Computer Division 
Bulletin 2-4 illustrates and describes all purpose 
computers for processing data, solving mathe 
matical problems and for control functions. Model 
5-D is a stored program, general purpose com 
puter using an improved two address command 
system; with the addition of a complete digital 
differential analyzer accessory the 15-D is an all 
purpose computer 
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TITUSVILLE 


Scotc 
Marine 
POWER BOILERS 


The greatest customer-acceptance in Titusville’s many years of Scotch 
Marine boiler manufacture requires shipments by the trainload to satisfy! 
The reason is an ever-wider appreciation of Titusville as a BETTER 
BOILER BUY. The developments and refinements found in our Scotch 
Marine boilers today are the fruit of longest experience and largest volume 
manufacture of this famous boiler type—steady progress that pays off in 
value to every user. Write for quotations on the capacity you require. 


‘THE TITUSVILLE IRON WORKS CO. 


Power ond Hel. Mih nd ow Pemure 
Water Tube. « Five Ths - 5 Bana ee 
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ENGINEERS 


Recent EE, ME 
Graduate Inquiries 
Also Invited 


INERTIAL 
GUIDANCE 
SYSTEM 
PROGRAM 


Vibration and Stress Analysis 
Mechanical Design 


Electronics Package Design 
Electronics Package Cooling , ae 
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DESIGN 
MECHANICAL 


Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 
able evenings University of Wisconsin, 
Milwaukee. 


GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 
for each Engineer hired. 


Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 
Wisconsin. 


For personal confidential interview in your 
locale send full facts about self to 


Mr. John F. Heffinger, 
Supervisor of Salaried Personnel 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORP. 


Milwaukee 2, Wis. 





FAIRCHILD ENGINE DIVISION 
AND 
GAS TURBINE LABORATORY 


If you are keenly interested in Research, Design 
or Development, and the modern gas turbine 
engine is either your field of experience or center 
of interest, contact . . . 


Felix Gardner 

Fairchild Engine Division 
Commack Road 

Deer Park, Long Island, N. Y. 
(All replies confidential) 


ae 


FAIRCHI BE 


ENGINE DIVISION - 


DEER PARK, Lt. I, 


A Division of Fairchild Engine and Airplane Corporation 
. WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
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358 cLUTCHES, COUPLINGS 


Hilliard Corp.—Catalog MP-5 lists and illustrates 
a line of industrial clutches and couplings includ- 
ing slip clutch, over-running clutch, single revolu- 
tion clutch, and automatic centrifugal coupling. 
Brief description of operation is a guide to sug- 
gested applications of each item 


359 TRACING PAPERS 


Latmer Sales Co.—A folder contains samples of 
tracing papers with 4 X 4 non-reproducing cross 
sections, standard headings, title block and 
borders. A price list is included 


360 prREssURE PILOT 


Hammel-Dahi Co.--New 12-page Bulletin No. 
110 in three colors presents description of per- 
formance and operation of a pilot which provides 
control over a 1 to 100 per cent span of the Bour- 
don tube range. Reversing action and setting the 
three control actions—proportional, on-off, or dif- 
ferential gap—are described in detail and il- 
lustrated with photographs, tables, schematic 
sketches, and isometric views. Mounting, dimen- 
sions, and Bourdon tube ranges and materials are 
included 


361 ForRCE GAGE 


W. C. Dillon & Co.—A six-page bulletin illustrates 
and describes a mechanical force gage designed to 
measure mechanical forces in either compression 
or tensile in limited space. Ranges 0-10 up to 
0-50,000 Ib with accuracy of within | per cent. 


362 INDUSTRIAL PRODUCTS 


American Brake Shoe Co.—-First complete cata 
log, 48 pages, 2 colors, illustrates representative 
parts produced by eleven divisions of the com 
pany and details physical properties or charac- 
teristics. The catalog contains sections on ferrous 
castings, non-ferrous castings, bearing materials, 
sintered metals, steel forgings, welding products, 
air compressors, industrial pumps, dredge pumps 
and railroad products. 


363 HyYDRO-MECHANICAL 
DEVICES 


Pathon Mfg. Co.—-Bulletin No. 22, 32 pages, il 
lustrates and describes oil hydraulic cylinders and 
valves Included are diagrams of dimension 
tables covering cylinders, connecting eyes, mount 
ing brackets, rams and valves 


364 MATERIALS HANDLING 
EQUIPMENT 

Allen-Sherman-Hoff Co.—-Data sheets on hy 
draulic and pneumatic materials handling systems 
and components describe and illustrate applica- 
tion, design and construction, operation, dimen- 
sions (for components) and typical arrange 
ments Engineering charts and technical data 
are also included. 


365 srONZE PRODUCTS 


American Crucible Products Co.—A 12-page 
bulletin illustrates and describes the company's 
engineering service, plant and laboratory facilities 
and discusses bronze bushings, bearings, bar stock 
and babbit metal. Technical data and applica 
tion photos are included 


366 TIMING MOTORS 


General Electric Co., Telechron Motors— Bulletin 
IS-150 describes the advantages of Telechron 
synchronous timing motors and lists specifications 
of different models. Telechron instrument move 
ments are included. Typical applications are 
illustrated. 


367 LOADING ARM 


Chiksan Co.—Four-page Bulletin 1055 covers hy- 
draulically controlled marine loading arms and 
shows operational advantages enabling one man 
at a remote contro! point to place flange end of 6, 
8 or 10 in. aluminum loading arm aboard largest 
tanker. It operates from 220/440 v, 3 hp motor, 
7.5 gpm hydraulic pump 


368 PAPER BURST TESTER 


Ashton Valve Co.—A bulletin describes new paper 
burst tester No. 98 said to make paper burst test- 
ing a simple, foolproof operation. Clamping and 
bursting are handled by one simple mechanism 
without the use of levers 
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369 sprING CLUTCHES 


Marquette Metal Products Div., Curtiss-Wright 
Corp.—A pocket-sized manual illustrates and dis 
cusses the basic principles of spring clutches and 
their design Included are diagrams of various 
types of spring clutches, along with application 
data 


370 TECHNICAL BOOKS 


Lefax Publishers—Over 2000 listings of Lefax 
pocket-size technical books are contained in the 
newly revised 1956 Lefax list of technical data 
sheets Condensed, mathematically accurate 
source materials for engineers, construction men, 
technical workers, and technical students. Each 
book consists of approximately 140 pages of easily 
read tables and data in pocket-size, loose-leaf form 
for handy reference right on the job 


371 ROTARY ELECTRICAL UNITS 


Western Gear Wks., Electric Products Div.— Bul 
letin 254-A contains specifications and diagrams 
of the firm's permanent magnet and wound field 
d-c motors, a-c motors with and without gear re- 
duction, a-c/d-c generators, motor and fan assem 
blies, axial flow blower assemblies, centrifugal 
blower assemblies 


372 ters 


Cramer Controls Corp.—A 4-page bulletin covers 
Cramer's line of interval timers, reset timers 
duplex-cycle timers, time-delay controllers, cycle 
timers, percentage timers, running-time meters 
reversing motor timers, multi-contact timers, and 
time totalizers Features of the synchronous 
motor used are emphasized 


373 strRucTURAL PANEL 


Philip Carey Mfg. Co.—A folder describes a 2-in-1 
insulated structural panel for interior use in duct 
construction, industrial ovens, coil housings 
plenum chambers. It is formed of laminated plies 
of corrugated and flat asbestos paper sheets 
bonded with a fire-resistant adhesive 


374 CONVEYOR SCALES 

Merrick Scale Mfg. Co.— Bulletin 851 describes 
control of remote equipment by means of an auto 
matic conveyor scale Bulletin covers electrical, 
mechanical and pneumatic regulation of remote 
tie-in equipment as well as liquid-solid proportion 
ing 


375 HYDRAULIC PUMPING 
Lufkin Foundry & Machine Co.—Bulletin H-2 


covers descriptions and specifications of hydraulic 
long-stroke pumping units for oil well applica 
tions 


376 PUNCHES AND DIES 

T. H. Lewthwaite Machine Co.—New, revised 
catalog sheets list the range of metal-working 
punches and dies carried in stock for immediate 
shipment. Styles to fit most makes of hand 
foot and power-operated punch presses are 
standard. Hand-operated punches, cutters, and 
benders are also illustrated and described 


377 INDUSTRIAL WHEEL 


Roll-Rite Corp.— Bulletin 302 illustrates and de 
scribes a new wheel which utilizes a molded rubber 
tread bonded vertically between two steel disks 
By compressing the disks, a displaced and in- 
flated tread is provided to support heavy loads in 
industrial materials handling applications 


378 PLANT CLEANING GUIDE 


Oakite Products, Inc.—-Booklet F9394 incor- 
porates charts of equipment, cleaning methods, 
solutions, concentrations, temperatures, cleaning 

uipment It covers cleaning, descaling, de- 
usting, paint stripping, rust prevention, sanitiz 
ing, treatment of water in humidifying, air con 
litioning, refrigerating units Steam and hot 
spray cleaning devices are described 











A world of facts at your 
fingertips. Use coupon on 
page 44 for free catalogs 
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379 CLAMPS, WASHERS 


Eaton Mfg. Co.—A 28-page bulletin illustrates 
and gives specifications of terminal clamps, keps, 
reliance rings, spring lock washers, hose fasteners 
and other types of fasteners 


380 puSH-PULL CONTROL 


Controlex Corp. of America—Four-page bulletin 
describes precision built push-pull control con 

sisting of a solid, flexible stainless steel blade mov 

ing between rows of stainless steel balls and housed 
in a flexible tubing 


381 pressuRE TRANSDUCER 


Pace Engineering Co.—A data sheet describes 
magnetic reluctance transducer for gage or dif 
ferential pressure measurement. Specifications of 
accuracy, sensitivity, dynamic response, and en 
vironment are given along with a discussion of 
operating principles. Auxiliary equipment for re 
cording and control applicatiouis is also described 


382 PHOTOCOPY MACHINE 


Remington Rand— Booklet P-401 gives detailed 
information on a machine which makes photo 
copies of office records in one minute without de 
veloping, washing, fixing or drying 


383 AUTOMATIC FILTERS 


R. P. Adams Co.—Automatic filter for complete 
industrial automation is covered in new three- 
color bulletin. Dimension charts of three sizes, 
and flow graphs covering capacity with Poro- 
Stone, Poro-Screen and Poro-Edge elements given 
Four-color operation drawings given. Current 
installation photographs shown 


384 ENGINEER'S HANDBOOK 


Chase Brass & Copper Co.—Catalog is designed 
as an aid in the laying out of hot and cold water 
lines, radiant heating and soil, waste and vent 
lines systems. It contains roughing-in drawings 
and dimensions for the complete line of cast, 
wrought and drainage soider-joiat fittings. Data 
on copper water tube including flow charts, flow 
capacities, friction loss is listed along with archi 
tectural specifications, soldering information and 
copper drainage tube information. 


385 air CYLINDERS 


Westinghouse Air Brake Co.—A i2-page catalog 
describes and illustrates a line of single and double 
acting air cylinders in sizes of 1'/: in. dia. through 
10'/: in. dia 


WORN Cylinders? 
SCORED Cylinders? 





PORUS - KROME 


Got fe te Life of goos Cpt 


is the answer. 


e@ Reclaim the bores of worn or scored power cylinder 
liners with wear resistant PORUS-KROME. 


@ Write for detailed information on this economical service 


for power plants. 


Dept. K-1. VAN DER HORST CORP., OLEAN, N. ¥,. 


OLEAN, NEW YORK 


TERRELL, TEXAS 


HILVERSUM, HOLLAND D> LOS ANGELES, CALIFORNIA® 
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NATIONAL ACME 


SOLENOIDS 


WITH ARMORED 
CONTACT POINTS 


For Millions Of 
Dependable Operations 


Standard... 
ot Custom 


Engineered 


National Acme Solenoids will 
make your job easier—because 
they do their job better! 


Made in Push and Pull types 
—within sizes ranging from 
2% to 21 Ibs. at ‘-inch 
stroke—to 2 to 25 Ibs. at 
]-inch stroke. 


Rugged enough for the heav- 
iest type of duty. 
Compact—especially suited 
for limited space service. 


oO Non-magnetic retainers. 


Available with terminal 
blocks and variety of stand- 
ard mountings. 


Send for complete details in BULLETIN 
EM-52—or discuss your design problem 
with our representative. 
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National Acme 


The National Acme Company 
192 East 131s? Street, Cleveland 8, Ohio 
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386 ol AND GAS BOILERS 


S. T. Johnson Co., Mears, Kane, Ofeldt, Inc. 
Div.— Bulletins 2-K, 6-H, 7-D and 4-H cover line 
of gas, oil and combination oil and gas fired boilers 
from 1 to 30 hp, with the necessary automatic 
boiler feeds 


387 FIRE PROTECTION 


Blaw-Knox Co.— Bulletin 2426 illustrates and de 
scribes a new spray sprinkler designed to reduce 
fire insurance costs by 50 to 90 per cent. Applica 
tion, design and layout data on fire fighting sys 
tems is included 


388 BOILER SERVICE VALVES 


Everlasting Valve Co.—-Bulletin describes the 
Everlasting Quick-Opening and Slow-Opening 
Straightway Valves, Angle Valves, Y Valves, and 
Duplex Blow-Off Units, with specifications, ma 
terials of construction, and dimensions of each 
type. Illustrations include details of design, sec 
tional and exploded views, and explanations of 
operation of the valves. A section of the bulletin 
also describes Everlasting Valves for fire protec 
tion 


389 oj HEATING BOILER 


National U. S. Radiator Corp., Heating & Air 
Conditioning Div.._The Premier oil heating boiler 
is featured in a 4-page catalog, Form 831 The 
unit is described as a wet base cast iron boiler of 
the 25B series, made to meet the heating and 
domestic hot water requirements of from large 
residential to small commercial installations 


390 supPER REFRACTORIES 


Carborundum Co., Refractories Div.—‘ Proper 
ties of Super Refractories,’’ twenty-four pages 
covers latest data on super refractories including 
newly developed compositions for specialized ap 
plications. Re-frax silicon-nitride bonded silicon 
carbide refractories which can be produced in in 
tricately designed shapes to close dimensional 
tolerances is described Chemical analysis and 
physical property charts are provided on all ma 
terials 


391 MOTION CONTROL 


General Tire, Industrial Products Div.—-Catalog 
No. 701 illustrates and describes instrument 
mounts, machinery mounts, bearings, bushings 
and special types of mounts for eliminating shock 
vibration, oscillation, misalignment, noise. Speci 
fication tables and diagrams of various types are 
included 


392 opticAL COMPARATORS 


Jones & Lamson Machine Co.—Catalog No 
402-C illustrates and describes optical compara 
tors Typical applications are covered, and 
diagrams show the principles of construction and 
operation of the various units 


393 seEAMLESS PIPE 


Babcock & Wilcox Co., Tubular Products Div. 

A 46-page pocket-sized manual covers the 
methods of working seamless tubes and pipe 
made of the firm's intermediate Croloys. Sections 
in the booklet include nominal composition, gen 
eral characteristics, annealing practice, methods 
of working, welding and condensed technical data 


394 GEAR PRODUCTION 
EQUIPMENT 

Fellows Gear Shaper Co.—-General catalog of 20 
pages and 50 illustrations describes and gives 
specifications for machines for cutting and finish 
ing gears, and instruments for gear inspection. In 
formation on special attachments, gear shaper 
cutters, and shaving tools is included 


395 AUTOMATIC BAR MACHINE 


National Acme Co.—-A 10-page Catalog illustrates 
and describes the new Model M single spindle 
automatic bar machine, a universal, fully auto 
matic metalturning lathe which can sustain fine 
tolerances at the fastest speed that tungsten car 
bide and high speed tools can be safely operated 


396 Air DRILL HOSE 


Hewitt Rubber Div., Hewitt-Robins, Inc.— Bulle 
tin S-104 illustrates and describes air, air drill and 
general service hose. Included are cross sections 
and specifications of the various types 








NATIONAL ACME 


SNAP-LOCK 


THE ORIGINAL 


SNAP ACTION 
LOCKING 


~, SWITCH 
. 


All National Acme Switches — Limit, 
Push Button, or Motor Starter Switches 
employ the same dependable, basic, 
SNAP-LOCK design. As illustrated 
above, the snap-action locking mech- 
anism is simple, fool-proof and long- 
lived. Self-wiping, coin-silver contacts 
insure quick action make and break— 
with maximum wear resistance. For 
AC or DC service. 

Electrical and mechanical sides are 
separated by a wall within a sturdy 
die-cast housing which is fully insu- 
lated, and is oil and dust resistant. 
Can be furnished water and oil-tight. 


Limit Switches 


Made in both single-pole 
and double-pole series, and 
with a wide variety of 
standard operating levers. 
Also made in push-lever 
type and with explosion- 
resistant housing. 


Push Button 


Made in heavy-duty, flush 
or surface-mounted types. 


Motor Starter 


Designed for 3-phase mo- 
tors to 72 HP on AC; 4 HP 
on DC. 


FOR COMPLETE DETAMS 
send for Bulletin EM-51 
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397 CONTOUR MEASURING 


Bausch & Lomb—A catalog illustrates and de 
scribes a contour measuring projector for indus 
trial measurement, comparison and inspection 
Diagrams showing how the unit operates are in 
cluded 


398 FLUSH LATCHES 


Hartwell Co.—A 44-page catalog describes firm's 
background and facilities and applications and 
materials specifications of flush latches and 
hinges Diagrams show the various models and 
installations 


399 sTEAM GENERATORS 


Union Iron Works—Literature describes line of 
water tube steam generators from packaged type 
units for oil and gas fuels or shop assembled coal 
fired units to field erected water tube steam gen 
erators burning all commercial fuels, superheaters 
economiizers, air heaters, waste heat boilers and 
other auxiliaries; many illustrations included 


400 PHOTOELASTIC 

POLARISCOPE 
Polarizing Instrument Co.—A catalog describes 
four new polariscopes and two straining frames 
for using polaroid light control in industry 


401 suiTING LINES 


Yoder Co.—A 76-page booklet provides basic in 
formation on design, selection and operations of 
slitters and slitting lines, including time studies 
and analysis of operating cycle, discussion of coil 
handling and scrap disposal methods. Specifica 
tions and capacity tables on the firm's uncoilers 
slitters, recoilers, coil cars and scrap choppers are 
included 


402 GEARS, GEAR ASSEMBLIES 


Advance Gear & Machine Corp.—Catalog il 
lustrates and explains various types of gear cut 
ting done as well as a representative group of 
special gears and gear assemblies produced All 
types of custom gear cutting and gear assemblies 
to customers’ specifications as well as many as 
semblies of their own design are offered by the 
company 


403 stEEL FABRICATION 


Crucible Steel Co. of America—A 162-page fabri 
cator’s handbook covers forming, machining, cut 
ting, joining, heat treating and pickling and finish 
ing of stainless steels Technical details are 
tabled in a special section with other reference 
data 


404 muULTIPORT VALVE 


Hungerford & Terry, Inc.—A 16-page bulletin 
contains information and photographs of a poppet 
type multiport valve designed to operate water 
filters, zeolite water softeners, demineralizing 
equipment and other water conditioning equip 
ment. The units work manually, semi-automatic 
ally or fully automatically 


405 cHromium 


Van der Horst Corp.—A 12-page illustrated bro 
chure describes Porus-Krome, a porous, hard, wear 
and corrosion resistant chromium designed to in 
crease life of internal combustion engine cylinders 
and compressor cylinders. Process is used for new 
equipment and reclamation of power cylinders in 
the marine, aviation, railroad and oil and gas in 
dustry 


406 cURRENT COLLECTORS 


Morgenite, Inc.—-A 4-page folder illustrates and 
describes carbon current collectors. Three main 
types are shown for crane applications 


407 poLyviNyL PRODUCTS 


B. F. Goodrich Chemical Co.—A booklet gives 
properties and illustrates applications of Geon 
vinyl resins for industrial and consumer uses in 
extrusions, film and sheeting, molded products, 
expanded vinyls, coatings and rigid materials 


408 Gaces 


Manning, Maxwell & Moore, Inc.—-A 128-page 
catalog describes the company’s line of Duragages, 
quality, drawn case, chemical, chemical attach- 
ments, special application, navy and marine, lab 
oratory and pocket test, Mercury column pres 
sure and vacuum gages. 











... make every step a safe step 
BLAW-KNOX ELECTROFORGED’ 
STEEL GRATING and STAIR TREADS 


Indoors or outdoors, you can provide safe walking conditions throughout 
your plant on floors, stair treads, platforms, walkways and catwalks. For 
Blaw-Knox Electroforged Steel Grating brings you these exclusive features: 


1. rigid one-piece construction—easy to install 
2. non-slip twisted crossbar—for safe footing 
3. three types of bearing bars 

¢ square bars—-for smoothest walking surface 

e knurled bars (Furro-Grip)—for extra safety 
plus relatively smooth walking surface 
serrated bars—for maximum safety under ex- 
tremely hazardous skid conditions 
Treads | 4. no sharp corners to clog—self-cleaning 
. all surfaces accessible—easy to paint 
6. maximum open area—for light and ventilation 


Steel Grating 
and 


an 





Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation. 


HY BhaAW-KNOX COMPANY 


- . * @¢ 
Equipment Division 
1101 Biaw-Knox Building © 3OO Sixth Avenue 
L90€*19SC Pittsburgh 22, Pennsylvania 


GRATING APPLICATIONS: fioors + platforms * walkways * catwalks « stair treads * fan 


guards « shelving * and many other uses, both outdoors and indoors, for versatile steel grating 
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IMMEDIATE 
ELIVERY 


from the World’s Largest Stock 


CHROMALOX 
Electric Heaters 


Chromalox offers you prompt service from the 
world’s largest factory stock of industrial electric 
heaters . . . over 15,000 types, sizes and ratings. 
Local stocks at points throughout the nation. 

There is a specific Chromalox Electric Heater 
to heat liquids, air and gases. For heating platens, 
dies, molds, moving metal parts . . . anywhere 
you need fast, clean, economical and easy-to- 
control heat up to 1100° F. 


Let the Chromalox Sales-Engineering staff solve 


Write for your copy 
of Catalog 50 


Contains information on com- 
plete line of Chromalox Electric 
Heaters, elements, thermostats, 
contactors and switches. Gives 
uses, construction information 
and prices, plus basic heat calcu- 
lation data and heat loss charts 
For ideas on additional applications of electric heat, 
request Booklet F1550-—“101 Ways to Apply Electric 
Heat.” Write today. 


Edwin L. Wiegand Company 


7646 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


EDWIN L. _ WIEGAND COMPANY 
7646 Thomas Boulevard, Pittsburgh 8, Pa. 


([) Please send me Catalog 50 
(D Please send me “101 Ways” 
(] Have a Sales-Engineer contact me. 


Company_ 
Street__ 


Cty_.__ Zone State 


a Geers 


j 
| 
| 
| 
| 
| 
| 
| 
Name , — | 
| 
| 
| 
| 
| 
eo 
aud 


atalogs 


409 ELECTRICAL HEATING UNITS 


Edwin L. Wiegand Co.— Booklet illustrating and 
describing 101 ways to apply electric heat and 
showing approved methods of electrically heating 
liquids, air, gases, machine parts and process 
equipment. All items are illustrated and de- 
scribed in detail and varied applications are 
shown. The heating units go under the trade 
name of chromolox. 


410 Frexiste SEAL 


New Departure Div., General Motors Corp.—A 
folder illustrates and describes the sentriseal, a new 
type of flexible seal available on a large variety 
of standard dimension ball bearings. This seal, 
which is available on a series of adapter bearings 
makes it possible to relubricate where desired, 
without removing the seals. Seals are easily re 
moved if required. 


411 sTeEL Reservoirs 


L. O. Koven & Brother, Inc.— Bulletin No. 555 
illustrates and describes steel reservoirs and 
standpipes for water storage from 50,000 to 2,- 
500,000 gal for municipal and private water dis- 
tribution systems Representative sizes are 


listed. 


412 DRAWING PENCIL 


American Lead Pencil Co.—A technical test kit 
with 2 Venus drawing pencils is offered free 
Lead is homogenized under the patented col- 
loidal process to assure smoothness, no scratching, 
no hard spots, no soft spots. 


413 vatves 


Ledeen Mfg. Co.—A 16-page bulletin illustrates 
and describes the company’s line of hand, foot, 
power and solenoid operated valves, air, oil, gas 
or water powered. Bulletin gives operating and 
flow cycles, dimensions and weights Circuit 
diagrams, parts and accessories are included 


414 FUEL CELL FASTENER 


Waldes Kohinoor, Inc.—-A 7-page catalog pro 
vides engineering data and specifications for the 
company’s Waldes positive lock fastener, which is 
used to hold airplane fuel cells in place without 
piercing the cell wall on installation Illustra- 
tions and charts explain the use and method of 
application for the device 


415 PNEUMATIC INSTRUMENTS 


U.S. Gauge Div., American Machine & Metals, 
Inc.—A 16-page catalog, No. 505, discusses indi- 
cating pilots, transmitters and receiver gages for 
process control. A new instrument shown for the 
first time is a 3'/: in. scanning diaphragm receiv- 
ing gage with rotatable dial to enable the operator 
to rotate the dial to a common set point. 


416 HeEAtTeRs 


Dravo Corp.—Bulletin 523-B and 552 cover the 
firm's forced air space heaters for comfort heating, 
year-round ventilating, tempering make-up air, 
process drying, heat curing. The units‘are direct 
fired by oil, gas or combination fuels. 


417 DiEsEL LUBRICATION 


Shell Oil Co.—An 8-page booklet describes Rim- 
ula oil, which meets the reauirements of Cater- 
pillar Co. Series 3 diesel lubricating oil. Other 
applications in the gasoline engine field are de- 
scribed. 


418 pressure REDUCING VALVES 


Spence Engineering Co.—A four-page bulletin 
describes two models of direct-operated water 
pressure reducing valves for dead-end water serv- 
ice where flow is intermittent and subject to abrupt 
fluctuation. Pressures range from 30-80 psi and 
10-50 psi 


419 seRVOMECHANISM GEAR BOX 


Link Aviation, Inc.—An 8-page bulletin describes 
the Link Hi-Precision gear box, designed for use in 
quality computer, servomechanism and testing 
equipment. Adapters and couplings are also de- 
scribed. The pons box is availble in ratios from 
10:1 to 3125: Size is 3'/2 X 3'/2 X 2'/m in., 
for all ratios 


LATEST 
INDUSTRIAL 
LITERATURE 





420 MARINE PANEL 


Philip Carey Mfg. Co.—A folder describes a com 
bination insulation and structural wall panel for 
ship bulkheads and industrial plants. The panel 
has a laminated core of corrugated and flat as- 
bestos paper, surfaced on both sides with asbes 
tos-cement board. 


421 CONDENSER, HEAT EXCHANGER 


Bridgeport Brass Co.--A 162-page illustrated 
handbook covers copper alloy tubes for con- 
densers, heat exchangers, evaporators and gen- 
eral piping used in power plants, ships, oil re 
fineries, chemical and petrochemical plants and 
process ‘industries 


422 stREAMLINED BAFFLES 


Engineer Co.—-Bulletin BW-54 shows the design 
and describes the construction of streamlined 
baffles for many types of water tube boilers for 
various furnace designs and methods of firing 


423 CONDENSATE RETURN UNITS 


Ingersoll-Rand Co.—Complete condensate re 
turn units to suit any conditions are described in 
Form 7188. The package-type units have motor- 
pumps in a wide range of sizes. Either vertical 
or horizontal tank mounting is available 


424 REVOLVING UNIT HEATERS 


L. J. Wing Mfg. Co.—Bulletin HR-6A describes 
revolving unit heaters which feature a revolving 
air-distributor with one or more outlets. Models 
are available for steam, hot water, and electric 
and gas heat supply in a full range of sizes. Also 
can be used for summer cooling. Design and con 
struction details are included 


425 pressure REDUCING VALVES 


C. E. Squires Co.—A four-page bulletin illustrates 
and describes the following types of valves: pres 
sure reducing, temperature regulating, combined 
pressure and temperature regulating, boiler feed 
water controllers, pump governor, pilot valves 


426 pressure GAGES 


Norden-Ketay Corp., Instrument and Systems 
Div.—Four-page bulletin No. 364 has specifica 
tions of the Acragage series of gages for measure- 
ment of pressure and vacuum. Gages are offered 
in flush and surface mounting in ranges from 0-15 
to 0-20,000 psi 


427 sSELF-ALIGNING COUPLINGS 


Koppers Company, Inc., Metal Products Div.—A 
6-page folder illustrates and describes principles 
and features of Fast’s self-aligning couplings. A 
table of utility factors for various kinds of con 
nected machines and tables of rating for standard 
forged-steel and heavy-duty couplings are in 
cluded. 


428 insTRUMENTS 


Consolidated Electrodynamics Corp.—-A 12-page 
general catalog describes data processing instru- 
ments and systems for automatic measurement 
and recording of physical variables, such as pres- 
sure, vibration, acceleration, stress, strain and 
temperature. Systems are designed to record up 
to 50 high-speed physical variables simultane- 
ously. Ali instruments are described briefly and 
specific technical bulletins are listed on each 


429 TECHNICAL BOOKS FOR ENGINEERS 


Ronald Press Co.—Brochures containing de 
tailed descriptions of current technical books on 
mechanics, engineering, aeronautics, industrial 
management, metallurgy, applied and physical 
sciences, etc. Practical reference works like the 
Ronald Handbooks, basic studies, and pioneering 
works on the latest engineering and scientific de 
velopments are included 


430 o-rincs 


National Seal Div., Federal-Mogul-Bower Bear- 
ings, Inc.—This National O-Ring Catalog is de- 
signed for broadest usefulness in all types of O-ring 
applications. Includes practical working infor- 
mation about O-ring applications, sizes, groove 
dimensions, back-up rings, and dust seals, and 
lists all National O-Rings and local National 
Motor Bearing offices 
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ENGINEE RS 


Mechanical & Electromechar 


APL-An Organization 
Of And For Technical 


Men And Scientists 


The Applied Physics Laboratory, 
(APL) of the Johns Hopkins Uni- 
versity is an organization of and for 
technical men and scientists. APL 
is organized on a horizontal basis; 
responsibility and authority are 
given in equal measure. Scientists 
and technical men occupy all 
decision-making positions, because 
only objective is technical 
progress. 


our 


Because of its predominantly pro- 
fessional character, APL has kept in 
the vanguard, having pioneered the 
proximity fuze, the first supersonic 
ramjet engine, the Navy’s Bumble- 
bee family of missiles which includes 
the TERRIER, TALOS and TAR- 
TAR, and is presently attempting 
break-throughs on several impor- 
tant fronts. 


Occupying a site equidistant from 
Washington, D. C., and Baltimore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other R & D organizations. 


OPENINGS EXIST IN: 


DESIGN: Airframes and struc- 
tures; hydraulic and power supply 


systems; servomechanisms; launch- 
ing and handling equipment; 
jet engines. 

ANALYSIS: Stress; 
heat transfer; 


ram- 


weights and 
loads; dynamics; 


warheads. 


Write for complete information. 
Your letter will be answered person- 


ally, in detail. 


o: Professional Staff Appointments 


The Johns Hopkins University 
Applied P hysics Laboratory 


8607 Georgia Avenue, Silver Spring, Md. 


| 








New Catalogs 


en Shiels 





431 DEAERATION 


Cochrane Corp.— Publication No. 4650 explains in 
capsule form the fundamentals of deaeration and 
why it is necessary in water conditioning. The 
principles of operation as well as the advantages 
and application of the various methods of deaera- 
tion are discussed. 


432 pressuRE GAGES 


American Chain & Cable Co., Helicoid Gage 
Div.—The 24-page Helicoid gage catalog de- 
scribes the Helicoid gage as guaranteed accurate 
to within '/: of 1 per cent of the total dial gradua- 
tion over the upper 95 ver cent of the 270-deg dial 
arc. Cutaway photographs and line drawings 
show the complete line of Helicoid gages. 


433 REFRACTORIES 


Norton Co.—A 32-page instructional manual il- 
lustrates and describes the application and sug- 
gested uses of Crystolon silicon carbide refrac- 
tories in boilers. included are curves of thermal 
conductivity and air flow through air cooled 
walls. 


434 PNEUMATIC MARKERS 


Pannier Corp.—A data sheet illustrates and de- 
scribes single stroke pneumatic markers for hot 
metal stamping. Photos, specifieations and a dis- 
cussion on the features of the units are included in 
the bulletin, designated C-14. 


435 ANALOG COMPUTING COMPONENTS 


George A. Philbrick Researches, Inc.—A 16-page 
Catalog covers line of electronic analog computing 
components. It graphically demonstrates the 
use of the modular concept in building a computor 
installation. 


436 FoRGINGS 


United States Steel Corp.—A booklet illustrates 
and describes the manufacture and application of 
generator, turbine and waterwheel forgings, anvil 
bases and columns, forged shafts, forged steel 
rolls and sleeves, forged blooms, billets and 
rounds, and miscellaneous forgings. A history of 
forging is included in the booklet. 


437 FILTERS, FILTER ELEMENTS 


Cuno Engineering Corp.—Catalogs cover Micro- 
Klean replaceable filter elements, of Flo-Klean 
automatic self-cleaning wire-wound filters, Poro- 
Klean porous stainless steel media for filtration, 
and Micro-Klean filters for air line service 


438 BoiLeR CONTROLS 


McDonnell & Miller, Inc.—A Catalog describes 
boiler water level controls and safety devices 
Product illustrations, brief descriptions, capacity 
curves, dimension details and service recom- 
mendations are included. 


439 MULTIPLIER PHOTOTUBES 


Allen B. DuMont Laboratories—Catalog No. 754- 
MP describes function and design theory of multi- 
plier phototubes. Description and specification of 
13 phototubes are included in these 64 pages 


440 BRONZE, IRON VALVES 


Wm. Powell Co.—-A 589-page, hard-cover general 
catalog covers bronze and iron valves for con- 
trolling steam, water, oil, gas, air, liquids and 
other media. In addition to photos and specifica- 
tions of the valves, the book contains compre- 
hensive engineering data and information and a 
section illustrating the firm’s manufacturing and 
testing facilities. 


441 CASTING DESIGN 


Meehanite Metal Corp.—-New 64-page Bulletin 
No. 44 contains data in easy-to-use form on how 
to design sound engineered castings Of value to 
engineers, designers and users of castings. In- 
cluded are 150 illustrations, diagrams and photo- 
graphs, 


442 suRFACE CONDENSERS 


Ross Heat Exchanger Div., American-Standard— 
Companion bulletins for power plants are offered. 
No. 8.2K1 contains design data, specifications and 
application photos on twin-bank balanced flow 
surface condefisers; No. 5.6K1 describes unique 
high pressure closure used on feedwater heaters 
and other high pressure, high temperature ex- 
changers. 
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ss MGR., THE CINCINNATI GEAR ats 


My department is called “Methods,” but it 
actually covers a lot more ground than the 
title would indicate to the average person. 
Methods’ task is to carefully plan each job 
that is to go through our plant. . . lay out 
the operations required, in order and through 
the various machines indicated for that par- 
ticular job . . . choose the correct material, 
in the correct form, and the type of blank 
for the job . . . determine the type of heat 
treating or finishing required . . . estimate 
the time involved for each operation, the 
cost of each ingredient in the manufacturing 
process. 


After all this is completed, and only after 
it is all completed, then we give our Sales 
Representative a price to quote to you the 
customer. All this must be done before we 
have any assurance that your order will be 
placed with us. 


We never “guesstimate” a price; and once 
we receive your order, we are not compelled 
to resort to juggling to make the final price 
come out like the quote. It is my responsi- 
bility to make certain that our quote will 
reflect the actual cost of what we feel will 
be the right gear for the job— made of 
materials and by a sequence of operations 
that will produce for your particular appli- 
cation the gear of lowest ultimate cost. 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
"Gears—Good Gears Only” 
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Inertial 
Guidance 
System 

Program 


Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country. 
Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program. 
AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee. Recent EE, ME 
GM's long-standing policy of decentralization creates in- G ad 
dividual opportunity and recognition for each Engineer hired. raduate 
Milwaukee offers ideal family liv- Inquiries 
ing combining small town hospital- . i 
ity with every metropolitan shopping + Also Invited 
and cultural advantage. 
For personal, confidential inter- 
view in your locality send complete 
resume to 


ier. Fane: © ae GENERAL MOTORS CORPORATION 


Supervisor of Salaried Personnel 


THE ELECTRONICS DIVISION 


MILWAUKEE 2, WIS 








careers in peaceful 
appl wations of atomic energy 
MECHANICAL ENGINEERS 


for a most important project 


EXPERIENCE: high temperature equip- 

ment and/or complex remotely operated 

machines. For development work on Pyro- 

processing Refabrication Experiment, 

develop equipment for remote high tempera- 

ture decontamination and remote refabrica- 
tion of nuclear fuels. 


A Valuable Opportunity. Write: 


ATOMICS 
INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


Mr. G. W. Newton, Personnel Office, Dept. ME 
21600 Vanowen St., Canoga Park, California 
(in Suburban San Fernando Valley, Los Angeles) 
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443 MECHANICAL DESIGN 


Arthur D. Little, Inc.—A brochure covers creative 
design, basic engineering studies and analyses, 
product and equipment engineering and develop 
ment, equipment development for heating and air 
conditioning, automation studies, cryogenic engi 
neering and equipment for helium, hydrogen, ni 
trogen, and oxygen, economic evaluations of 
production processes and methods, and basic 
scientific research equipment 


444 DATA sysTEM 


Beckman Instruments, Inc. Scientific Instru- 
ments Div.,—-A 16-page brochure illustrates and 
describes Model 111 data system, a unit used as a 
link between sensing elements and computer in 
chemical processing industries. Other applica 
tions include pilot plants, weather logging, atomic 
reactor monitoring, testing 


445 stEAM GENERATING EQUIPMENT 


Combustion Engineering, Inc.—A 20-page bro- 
chure describes and illustrates the facilities 
products and installations of this company’s fuel 
burning, steam generating and related equip 
ment. Individual catalogs of most of the equip 
ment mentioned are available 


446 LEAD TREATED STEEL 


Copperweld Steel Co., Steel Div.—An 8-page bul 
letin illustrates and describes lead treated steels 
Production advantages are listed, along with case 
histories, application data and tables of properties 


447 MANUAL CHUCKS 


Cushman Chuck Co.—Catalog No. 66-1956 con 
tains pricing information of a range of independent 
self-centering, combination and collet chucks. En 
gineering data is included, along with information 
on special chucks for special tooling, power 
wrenches and new Accra-set and compensating 
chucks. 


448 TANKS, TOWERS 


W. E. Caldwell Co.—General Catalog No. 65 lists 
sizes and types of steel tanks and towers and wood 
tanks. Capacity chart, illustrations, technical 
and price data on elevated tanks for fire protec 
tion, industrial and municipal installations are 
included 


449 GASKET MATERIAL 


American Felt Co.—Literature describes the 
cheinical and physical properties of Vistex with 
Tefion, a gasketing material It has a tensile 
strength of 5000 psi, good cutting properties and is 
designed tc resist fraying. 


450 srONZE GLOBE VALVES 


Lunkenheimer Co.—A 4-page circular illustrates 
and describes two pressure classes of LQ600 bronze 
globe valves for a variety of services from normal to 
exceptionally severe. ASTM, ASME and military 
specification numbers of the firm’s alloy for bodies 
and bonnets are included 


451 MECHANICAL DIFFERENTIALS 


Ford Instrument Div., Sperry Rand Corp.—A 6 
page brochure covers a line of mechanical dif 
ferentials for control and analog computer appli 
cations. They are offered in sizes from '/s5 to 5/16 
in. shaft diameters 


452 FIELD COUPLINGS 


Dynamatic Div., Eaton Mfg. Co.—Bulletin SF-3 
describes liquid cooled stationary field couplings 
Construction and operation details, torque charac 
teristics, efficiency, cooling and application data 
are included 


453 HIGH-PRESSURE VALVES 


Yarnall-Waring Co.—A bulletin illustrates and 
describes Welbond valves for high pressure, high 
temperature service. They are recommended for 
general boiler room use including drain service on 
water wall headers, economizers, water columns 
and gages, drain and vent services on super 
heaters and steam lines, shut-off service on sam- 
pling lines, by-passes, water gages, columns and 
instruments 


454 pump, TANK UNIT 


Ruthman Machinery Co.—Literature describes 
pump and tank unit No. 4072-T for handling abra- 
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sive materials such as silicon carbide solutions on 
honing, lapping and ultrasonic machines. The 
tank is available in all stainless steel or standard 
carbon steel. 


455 ext reeper 


Omega Machine Co.—Bulletin 35-N16 covers the 
firm’s Model 37 belt gravimetric feeder for con 
tinuously weighing and feeding dry materials at 
high rates. The unit has a feed rate of 3000 Ib per 
min and an accuracy of +1 per cent by weight 
within range. 


456 PACKINGS, GASKETS 


Crane Packing Co.—-A 12-page booklet illustrates 
and describes the firm’s Teflon mechanical and 
hydraulic packings, sheets, rods, tubing, tape, 
flexible bellows, gaskets, custom molded and ma- 
chine parts, electrical and electronic parts, 


457 speep REDUCERS 


Farrel-Birmingham Co.—A 52-page bulletin, No 
450, contains information on the firm's re- 
engineered, repeated, and expanded line of speed 
reducers. Included are horsepower rating tables, 
specifications, dimensions, weights and other 
selection and application data 


458 inpustTRIAL pumps 


Nagle Pumps, Inc.—Catalog No. 5206 covers 
centrifugal pumps for use in beet sugar refining, 
ceramic industry, chemical and process industries, 
coal mining and preparation, gravel pits and 
quarries, metal working industries, ore mining 
and preparation, paper mills, petroleum industry, 
power plants, sewage treatment plants and water 
works, steel mills, blast furnaces and foundries 
Various types of horizontal and vertical pumps 
are illustrated. Specifications, diagrams and con- 
struction details ard included 


459 water COLUMNS, GAGES 


Ernst Water Column & Gage Co.— Bulletin 8-1-56 
illustrates and gives specifications of bronze 
gages, flow indicators, water columns, steel gages 
and valves, gage glasses and gaskets 


460 REPRODUCTION MATERIALS 


Eastman Kodak Co.—aAll materials available for 
preparation and reproduction of drawings and 
documents are described in a booklet. A materials 
selection chart which matches originals to be re- 
produced with the equipment is included. 


461. cyLinDeERs 


Ledeen Mfg. Co.—A 12-page bulletin illustrates 
and describes the company’s line of cylinders for 
air, oil, water, gas or steam operation in medium, 
heavy and super-duty construction Selection 
information, ratings and limitations, and rod and 
head attachments are included 


462 MINIATURE BALL BEARINGS 


New Hampshire Ball Bearings, Inc.—A catalog 
features an article on factors to consider in select- 
ing miniature bearings. Tables are laid out by 
bore size. Ordering instructions and explana- 
tion of symbols are included along with engineer- 
ing bulletins giving technical details. Short form 
catalog gives quick identification of standard 
bearings. 


463 puLse TRAPS 


Everett & Everett Engineers—A bulletin covers 
application, performance and dimensional data on 
pulse traps for drilling, oil well pumping, gasoline 
plants, refineries, pipe lines, boiler feed pumps, 
reciprocating steam pumps, power plants, sewage 
treatment plants, compressors and engines. 


464 DIAPHRAGM VALVES 


Hills-McCanna Co.—A 12-page catalog, No. 100, 
describes diaphragm valves in terms of their ad- 
vantages, applications and specifications. The 
three basic types of valve operations are shown 
and dimensional specifications are given. Infor- 
mation is also included on plastic bodies. 


465 INDUSTRIAL COOLING FANS 


Koppers Company, Inc., Metal Products Div.—A 
4-page folder illustrates and describes new, all- 
metal Aeromaster fans for cooling towers and 
radiator-type coolers. Design features are dis- 
cussed. A 4-page folder on precision-engineered 
air delivery is also available. 





Heat and Fumes Don’t Faze 


These Specially Engineered 
Peerless Blowers! 


@ Top picture: Peerless 135K Blower circulates 
hot air in paint drying oven. Middle picture: Peerless 
270L Blower exhausts fumes from same oven. Bottom 
picture: Peerless 222G Backward Curve Blower ex- 
hausts hot air from paint baking oven. Another 
Peerless 165F Blower in same plant forces hot air 
into paint baking oven. Operating temperatures: 300° 
to 500°F. These four specially-designed Peerless 
Blowers operate quietly and efficiently in the finish- 
ing department of one of the nation’s most modern 
production plants. Installations like this are our 
specialty. Contact us today! 


Write, Wire or Phone for Bulletin SDA-200 Today! 





FAN AND BLOWER DIVISION 


tHe Peerless.Electuic COMPANY 


FANS - BLOWERS . ELECTRIC MOTORS - ELECTRONIC EQUIPMENT 
1410 w. MARKET ST. ° WARREN, OHIO 
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WILLIAMS-*HAGER 
FLANGED 


CHECK VALVES 


Ford Motor Company is among the 
many outstanding companies which 
use these Silent Check Valves to guard 
against the damage and troublesome 
noises caused by water hammer. 


Write for Bulletins: 


No. 654 on the Valves 

No. 85] on Cause, Effect 
and Control of Water 
Hammer 


THE WILLIAMS GAUGE CO., INC. 


149 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 
Our 70th Anniversary « 1886-1956 
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466 RECORDING sysTEMS 


Brush Electronics Co.—A 6-page folder, ED 21720, 
describes instruments for modern measurements 
Various oscillographs and amplifiers are cata- 
loged, along with accessories and supvlies for re- 
cording systems. 


467 RiGiD METALS 


Rigidized Metal Corp.—A 30-page booklet illus- 
trates and describes Rigid-tex metal properties, 
application case histories, colorized and pattern 
combination effects, fabricating, purchasing and 
finishing 


468 FORGED STEEL VALVES 


Ohio Injector Co.—A bulletin illustrates and de- 
scribes two new forged steel gate lines, 1100 series 
high flow and 1300 series high flow. An exploded 
view shows component parts. Trim and pressure- 
tempera‘-tre charts are included 


469 cENTRIFUGAL PUMPS 


Dean Bros. Pumps Inc.—Circular No. 190 il- 
lustrates Type GS standard centrifugal pumps for 
general and chemical service. Design and con- 
struction data is givea, along with a sectional view 
and parts list and dimension prints of the vari- 
ous units in the series. 


470 DIFFERENTIAL PRESSURE TRANSMITTER 


Taylor Instrument Cos.— Bulletin 98274 illustrates 
and describes differential pressure trausmitter, 
200T D111, for measurement of flow, liquid level, 
pressure or density of fluids 


471 CENTRIFUGAL FANS 


Buffalo Forge Co.—-Bulletin F D106 covers design, 
performance and application data on backward 
curved blade centrifugal fans. Dimensions are 
tabled 


472 VALVES, CONTROLS 


Hays Mfg. Co.—A packet of data sheets covers 
the firm's lines of solenoid valves, controls, strain 
ers and automatic interlocks. Specifications, di 
mensions and flow charts are given 


473 o-rincs 


Precision Rubber Products Corp.—A 52-page 
handbook covers O-rings and Dynaseal packings 
Included is data on the company’s facilities, non 
moving and moving seals, military approved O 
rings, compounds, back-up rings, and seals and 
rings for a variety of applications 


474 AUTOMATION DRIVES 


Reliance Electric & Engineering Co.—Bulletin 
A-1555-B illustrates and describes variable speed 
drives, motors, generators, gearmotors and con- 
trols for aiding avtomation in industry. 


475 VULCANIZED FIBER 


Spaulding Fibre Co.—A catalog details general 
physical properties and specific uses for vulcanized 
fiber products for industry Engineering ref- 
erence data and illustrations of applications and 
products are included 


476 CAST IRON SPECIFICATIONS 


Gray Iron Founders’ Society—A 4-page chart 
covers commonly used specifications for ductile 
cast irons, giving properties, chemical composition 
and typical applications. Included are specifica- 
tions for cast pressure pipe, soil pipe, valves and 
fittings. Standards. methods of testing, recom- 
mended practice and definitions are also listed. 


477 MINIATURE COUPLINGS 


Thomas Flexible Coupling Co.— Bulletin Mc-100 
illustrates and gives specifications of miniature 
couplings for power transmission. The units are 
capable of speeds to 50,000 rpm for holding syn- 
chronism, relieving bearing loads, holding con- 
stant torque and handling parallel and angular 
misalignment. 


478 CcAst STEEL VALVES 


Wm. Powell Co.—A 209-page catalog, No. 102, 
covers cast steel bolted flanged bonnet valves, class 
150 lb to class 2500 Ib, and pressure seal valves, 
classes 600, 900, 1500, 2500 Ib and higher. An 
additional 48-page supplement contains extracts 
from ASA standards for steel pipe flanges and 
flanged fittings, including reference to valves. 











ROLL SHAFT 
COUPLING 


... the only Coupling with 
truly Spherical Teeth 


This exclusive coupling is widely 
endorsed for use on Tandem cold 
mills, Hot mills, Roller levellers, 
Pinch rolls, Slitters, ete.—wher- 
ever counter-rotating rolls are 
found—where compensation for 
angular and parallel displacement 
is required to facilitate roll chang- 
ing—and to compensate for vari- 
able rol! centers due to work roll 
grinding and/or due to thickness 
of material requirements. Sphere- 
flex Roll Shaft Couplings give 
+7% angular capacity, with a 
very minimum of backlash. 
Sphereflex is the only coupling 
with truly spherical teeth: Root 
diameter, pitch diameter and out- 
side diameter are generated as 
segments of concentric circles, giv- 
ing a ball and socket action, and 
assuring highest torque-carrying 
capacity ... all mating teeth main- 
tain an area contact under load at 
the center of the male cut teeth, 
thereby preventing rolling point 
contact at maximum misalignment. 
All exclusive points of design and 
construction of this unusual coup- 
ling are illustrated and explained in 


Bulletin C-561 ... Send for copy 
on your Business Letterhead. 
See the newest Ly se yo in Mechanical Power 


Transmission at our # nd National Power 
Show, New Coliseum, New York City, Nov. 26-30. 


phillie gear? | 
T 
PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS « FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. ¢ Lynchburg, Ve. 
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479 stTEAM HEAT CONTROLLER 


C.E. Squires Co.—-A bulletin illustrates and de 
scribes the firm's slow opening, fast close steam 
heat controller, Valvatrol. Basic design features 
of the unit include adjustable rate of slow open- 
ing; fast, positive closing (absolute dead end); 
accurate pressure reduction; control of heat and 
process steam supply 





GUIDE 


480 speep REDUCERS 


Winsmith, Inc.—Catalog 155, 112 pages, covers 
more than 150 models, including the recently in- 
troduced “‘C’’ series It contains engineering 
selection data and is sectionalized for quick and 
easy reference to all information. A special gen- 
eral engineering section is included to aid in solv 
ing application problems 


481 vacves 

Republic Mfg. Co.—-Catalog No. 654A, 72 pages, 
illustrates and gives specifications on needle, globe, 
plug, check, relief, selector valves for industrial, 
chemical and aviation uses 


482 AUTOMATIC CONTROL 

Hagan Corp.— Bulletin MSP-133 illustrates and 
describes the firm's facilities and products for 
automatic control for aerodynamic research and 


testing Included are specifications on trans- 
ducers, amplifiers, converters, controllers, power 
supplies, point stations, signal generators, feed- 


back potentiometers, signal shapers, positioners, 


computers 


483 LOCKING RING 


Rosan Inc.—A catalog illustrates and describes 
a locking ring for inserts and studs. The principle 
of the unit’s operation is described, and specifica 
tions of locks, inserts, studs and screws are in- 
cluded in the 42-page booklet 


484 cERAMIC COATINGS 


Solar Aircraft Co.—A bulletin illustrates and de 
scribes a family of proprietary ceramic coatings 
specially designed to protect high or low alloy 
steel fabrications from heat or corrosion. Sec- 
tions of the 8-page bulletin deal with the use of 
ceramic coatings, properties and application data 


485 ANALOG-DIGITAL 

CONVERTER 
Librascope, Inc.—A six-page folder shows specifica 
tions and illustrations of converters which transfer 
data from shaft to code disks where nonambiguous 
double brush pick-offs direct it to scan a network 
Models cover 7 to 19 digits 


486 TECHNICAL BOOKS 


The American Society of Mechanical Engineers 
1957 Catalog of ASME Publications is a 20-page 
descriptive price list of current books, standards, 
codes, research reports, and periodicals published 
by the Society 


487 RESILIENT FRICTION 

MATERIALS 
Armstrong Cork Co.—A booklet illustrates and 
describes cork facings used in a variety of wet and 
dry clutch applications Included are state- 
ments about temperatures, pressures and other 
factors in the range in which resilient cork friction 
compounds are used 


488 DEMINERALIZING 


Cochrane Corp.— Publication 5800 describes the 
demineralizing process and various application in 
efficient removal of silica Flow diagrams and 
photos of various types of installations are in- 
cluded, 


489 CLAD STEEL EQUIPMENT 


Lukens Steel Co.—A 28-page booklet covers the 
development, manufactuve and properties of clad 
steels, the types of cladding materials available, 
design considerations, fabrication techniques and 
clad steel equipment applications 


490 BUILDING DRAINAGE CONTROL 


J. A. Zurn Mfg. Div., Zurn Industries, Inc.— 
Bulletin 56-1 covers systems for wall-type plumb- 
ing fixtures, roof drains, floor drains, interceptors, 
cleanouts, high and low pressure hydrants, swim- 
ming pool equipment, pipe line strainers. 
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AERONAUTICAL - MECHANICAL - CHEMICAL - ELECTRICAL 


to work on challenging 
problems in the 
development of a 





NUCLEAR 


AIRCRAFT 





> CIVIL 








ey Pa — =e, | 


Reactor thermodynamics, stress analysis and fluid mechanics 
« Design, development and test of experimental apparatus for 
the study of radiation effects « Analysis and test of engine and 
reactor control systems, components and associated instrumen- 
tation «- Fundamental analysis and testing of gas-gas, liquid- 
liquid and gas-liquid heat exchangers « Analysis and test of ro- 
tating machinery using both compressible and incompressible 


flow « 


Analytical and experimental hydrodynamics « Corrosion 


studies « Low and high temperature stress analysis and struc- 
tural design « Analysis and test of jet engine components e Jet 
engine analysis including airplane application and installation. 


METALLURGISTS . 


. for fundamental research, test and analysis 


associated with the chemical and metallurgical problems of 


nuclear propulsion. 


TEST EQUIPMENT and FACILITY ENGINEER . .. 


to coordinate and 


expedite the design, procurement, construction and installation 
of test equipment for experimental testing of nuclear aircraft 
engine components and accessories. Preference given men with 


M.E., C.E., or I.E. degrees. 


ADVANTAGES 


NEW, HIGHER salary ranges at 
all levels. 


GRADUATE TRAINING available 
at the Hartford Graduate Cen- 
ter, Rensselaer Polytechnic In- 
stitute. Tuition assistance pro- 
vided. 

THE PRESTIGE of an engineering 
team, with a long history of sig- 
nificant contributions to avia- 
tion. 


ASSOCIATION with acknowl- 
edged engineering leaders who 
will aid in your professional 
growth — make a definite effort 
to further develop your engi- 
neering and managerial abilities. 


A MAJOR REACTOR PROGRAM 
offering exceptional opportunity 
for creative thinking. 
THE STABILITY of a corporation 
that has grown consistently for 
more than thirty years. 
MANY SPECIAL DEPARTMENTS 
and talents to assist you in solv- 
ing problems. 
LIVE in gracious, historic New 
England, noted for its fine 
schools, ocean and fresh-water 
beaches, skiing, hunting, fish- 
ing, pleasant suburban living. 
MANY OTHER BENEFITS such as: 
life, health and accident insur- 
ance, pension program. Largest 
Federal Credit Union. 


Please send complete resume to Mr. P. R. Smith, Office 14, Employment Dept. 


World’s foremost designer and builder of aircraft ool 


PRATT & WHITNEY AIRCRAFT | 


DIVISION OF UNITED AIRCRAFT CORPORATION 





+ EAST HARTFORD 8, CONNECTICUT 
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Over 85% of the torque wrenches 
used in industry are 


Iugite DESIGNERS 
TORQUE WRENCHES } 
WHAT 


@ Permanently Accurate major 
© Practically Indestructible Jill oF organization 
@ Faster—Easier to use a offers 


@ Automatic Release continual 


@ All Capacities ; original 
in inch grams sit work 
<a inch pounds assignments? 


foot pounds 
All sizes from / 


0-6000 ft. Ibs. 
For the answer 


turn to page 171 


manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 








GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 
precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 
challenging opportunities 

You will do development work and testing in one of the country’s 
most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 
suburban Milwaukee. 

AC provides financial assistance toward your Master’s Degree. 
Graduate program also available evenings at Univ.Wisconsin, Milwaukee. 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 


Engineer hired. 
RECENT EE, ME GRADUATE 
INQUIRIES ALSO INVITED 


Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Wisconsin. 
To arrange personal, confidential interview in your locality send full facts 
about yourself to 
Mr. John F. Heffinger, Supervisor of Salaried Personnel 
THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


MILWAUKEE 2, WIS. 
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491 PIPING DESIGN 


Blaw-Knox Co., Power Piping and Sprinkler 
Div.—-The design of piping for flexibility with 
Flex-Anal Charts is covered in an 86-page book 
It fills the need for the flexibility analysis of any 
piping system. It is intended for the experienced 
pipe designer who can, by use of this method and 
the application of Flex-Anal Charts, accurately 
analyze most piping systems in a few hours which 
formerly required days and even weeks. Many 
tables, Flex-Anal Charts, and typical piping lay- 
outs are included 


492 NAMEPLATE MARKING 


Jas. H. Matthews & Co.—An eight-page bulletin 
illustrates and describes nameplate marking 
equipment from steel hand stamps to production 
machines 


493 GRATING, STAIR TREADS 


Dravo Corp., Machinery Div.— Bulletin 1105 
illustrates and describes aluminum, diagonal, 
radial, rectangular and serrated grating, stair 
treads, and special metals, fasteners, and construc 
tion of these units for industry. Selection and 
application information is included 


494 ELECTRIC HEATING UNITS 


Edwin L. Wiegand Co.—Catalog 50 covers speci- 
fications, construction details, application data, 
and prices of their complete line of electric heating 
units Models are available with strip, ring, 
tubular, and cartridge heating elements. Also 
described are immersion, circulation, radiant, and 
forced-air duct heaters. Charts and tables are 
provided 


495 HIGH-STRENGTH STEEL 


Jones & Laughlin Steel Corp.—-A booklet pre- 
sents Jalten, a versatile low-alloy high-strength 
steel said to have light weight, abrasion and cor- 
rosion resistance and easy weldability. Applica- 
tion data is illustrated and described and txbles 
show specifications 


496 um switcues 


National Acme Co.—-Bulletin EM-51 covers the 
firm's line of heavy duty limit switches designed to 
meet severe mechanical and electrical conditions 
imposed by heavy duty machine tools. EM-5512 
illustrates a new single pole, double make, double 
break snap-action series of switches and EM-5524 
illustrates a double pole, double throw, quick 
make-quick break series 


497 CRADLE-MOUNTED PUMPS 


Ingersoll-Rand Co.—Bulletin 7223-B describes 
CRV Class centrifugal pumps. These units have 
capacities from 5 to 2800 gpm with pressures of 10 
to 525 ft total head. A concise tabulation or types 
and ratings, performance tables and dimensions 
are included 


498 RETAINING RINGS 


Waldes Kohinoor, Inc.—A new 8-page catalog 
supplements the company's 52-page catalog cover- 
ing Waldes Truarc retaining rings The two 
catalogs include 33 pages of engineering and 
specification charts, 6 pages of field applications 
and case histories, 20 pages devoted to Truarc 
pliers, assembly, and accessory tools, and other 
relevant information pertaining to the most ad 
vantageous use and selection of the rings 


499 ANALOG IO DIGITAL CONVERTER 


Norden-Ketay Corp., Instrument and Systems 
Div.—Four-page bulletin No. 372 has applica- 
tions, characteristics and installation drawing of 
ADC-1A analog to digital converter. The con- 
verter described has an unambiguous output of 13 
binary digits and operates at high speed in clock- 
wise or counterclockwise operation 


500 steeL ANALYSES 


Crucible Steel Co. of America—A 62-page, 
pocket-sized book contains analysis tables of high 
speed, tool, stainless, alloy, machinery and 
special purpose steels 


501 ceNTER GUIDED CHECK VALVE 


Miller Valve Co. Inc.—An eight-page bulletin 
illustrates and describes the Streamflow center 
guided check valve, said to be silent and shock- 
proof, and which can be installed vertically or 
horizontally. Specifications and dimensions are 
tabled 
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502 BEARING BRONZE 


Bearium Metals Corp.—Three-color, 6-page folder 
describes the frictional properties available in 
Bearium Metal and illustrates typical bar stock 
sizes and individual castings. Photomicrographs 
show structure and lead distribution achieved in 
production of this metal, accounting for its ad- 
vantages for bearings, bushings, thrust washers, 
and other requirements involving rubbing fric 
tion 


503 cLEANABLE FILTERS 


Cuno Engineering Corp.—Literature covers 
Auto-Klean edge-type cleanable filters, and filters 
for built-in installations 


504 inrrRARED PACKAGE 


Beckman Instruments, Inc., Scientific Instru- 
ments Div. -A package of reprints contains 
scientific and engineering information on infrared 
spectroscopy. Also included is a bulletin on a 
new infrared spectrophotometer 


505 GAs TURBINE ENGINE 


Solar Aircraft Co.—A bulletin describes the com 
pany’s 50-hp Mars gas turbine engine which op 
erates at approximately 40,000 rpm. The basic 
engine, including engine mounted equipment and 
gears to provide conventional output speeds 
weighs less than 100 Ib and is smaller than a 2-ft 
cube. It can be started by hand, electrically or 
mechanically and operates on a variety of fuels, 
including gasoline, jet engine fuels, diesel oil 


506 poryviny Pipe 


National Tube Div., U.S. Steel Corp.— Bulletin 
24 gives properties and specifications of both high- 
impact and normal impact polyvinyl chloride 
pipe. A section covers installation procedures 
The chemical resistance of the plastic pipe is com 
pared with pipe of other materials. 


507 RADIAL FANS 


Buffalo Forge Co.—-Bulletin FD205 illustrates 
and describes type CR radial blade type fans for 
industrial and power plant service Performance 
characteristics, selection and dimension data are 
given 


508 static PRESSURE SEAL 


Precision Rubber Products Corp.—An 8-page 
bulletin gives engineering data on Dyna-Seal, a 
one-piece seal with an inner sealing ring of re- 
silient deformable synthetic rubber bonded to an 
outer confining steel ring It is designed for seal 
ing under bolt heads and such abutment flanges 
as the pipe union 


509 CORROSION RESISTANT VALVES 


Wm. Powell Co.—Catalog 253-A covers design, 
specifications, operations and application of corro 
sion resistant valves in stainless steel, nickel and 
nickel alloys, bronzes, alloy steels, cast irons 
aluminum, silver, hard lead and molybdenum 


510 ALUMINUM PIPE, FITTINGS 


Aluminum Co. of America—A 16-page booklet 
covers process piping, pipelines, portable piping, 
structural piping applications, fittings and 
flanges, installation, dimensions and weights of 
aluminum pipe and fittings 


511 VARIABLE-SPEED DRIVE 


Reliance Electric & Engineering Co.—Bulletin 
D-2501 covers model VS-100 variable-speed 
drive, '/: to 4 hp, 100: 1 speed range, 0.1 per cent 
speedload regulation 


§12 ADJUSTABLE PIPE HANGERS 


Blaw-Knox Co., Power Piping and Sprinkler 
Div.—New 100-page Catalog 54 features the 
Blaw-Knox functional spring hangers, vibration 
eliminators, and overhead roller assemblies 
The improving and simplifying of complicated 
piping systems is explained by charts and draw- 
ings. A Technical Section enables a piping en 
gineer to solve most hanger load problems and 
thus determine the hanger requirements for the 
particular piping under consideration 


513 vinyt VALVE 


Lunkenheimer Co.—A 6-page circular describes 
what is said to be the first all-molded corrosion- 
resistant PVC valve ever designed by a valve 
manufacturer. Installation data and dimensions 
are included 
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can be the smartest engineering 





You slash the costs of mounting and 

installing machinery when you couple with 
Watson Spicer Flexible Shafts. Why ? — because 
you eliminate the need for precise alignment 


and complicated base plates. 


The driving and driven machines can either be 
on a single base or on separate mountings. They can 
be close together or far apart. Relative movement 


during operation is easily accommodated. 


WATSON-SPICER FLEXIBLE SHAFTS 




















All-metal construction — yet fully flexible. 
Needle bearing universal joints 

compensate misalignment. 
Splined connection permits end movement. 
Tubular shaft permits high speed operation. 
9 sizes — 10 to 800 HP. 
Speeds to 4000 RPM. 
Maximum angularity from 8° to 22°. 
Lengths — both standard and custom. 
Flanges for any shaft specifications. 


WAT 


= Needle q 















For descriptive literature, write Dept. D-11 
H. S. WATSON COMPANY rreviie 8. coitorni 


Novemser, 1956 - 89 








CHED ACCURACY | 


in direct 


flow 


+ 7 ° 
TU 
Wherever you seek simplic- 
ity and high accuracy in 
flow measurement at low- 
est cost, the Meriam “H” 
Meter is the well-known 


answer 


Here is an easy 
to-install flow- 
free of 


all, conventional 


meter 


service re- 
quirements 
giving long-te 
economy < well 
as low initial 
cost. There are 
no pressure tight 
bearings 
no magnet 
followers 
no stuffing boxe 
no hysteresis 
problems what- 
No cal 


bration is ever 


soever 


required, yet you 
have the highest 
accuracy 


available 


% High oper 
pressur 

* High pre 
different 

*A stee 
struction 

& Heavy duty 
enclosure 

# Built-in prote 
tion against 


surges 


Write 
Meaam Manameter 
“i far poressuce 


2 


—_tre ee See Pee Ee ee 


for Bulletin 18A 
Lasteumentation 
4, vatuurms, 


flow i, lguid levels. 


INSTRUMENT 


COMPANY 


10920 Madison Ave. » Cleveland 2, Ohio 
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New Catalogs 


514 HIGH-STRENGTH STEELS 


United States Steel Corp.—A 174-page manual 
discusses the essential principles of structural de- 
sign and contains numerous formulas, charts and 
tables to assist in designing, for high-strength 
steels. The hard cover, ring-bound book covers 
engineering considerations and fundamental 
characteristics of high-strength steels, design 
considerations working unit stresses, tension, 
compression, shear, stresses in beams, deforma 
tion and deflection, formed sections and designing 
against corrosion 


515 PAckLess EXPANSION JOINTS 


American Dist. Steam Div., Adsco Industries, 
Inc.—Bulletin No. 35-51A illustrates and de 
cribes Corruflex packless expansion joints De 
sign and construction details, simplified selection 
data, installation data, dimension tables and typi 
cal piping arrangements are included 


516 Humipity CONDITIONING 


Surface Combustion Corp.—Litetature describes 
chemical humidity conditroning—removing mois 
ture from the air by absorbing it into a special salt 
It is stated that the process removes 
bacteria to make the treated air germ-free 


517 process INDUSTRIES 


Aluminum Co. of America—<An 80-page booklet 
covers applications of aluminum in the petroleum 
petrochemical, chemical, food and drug industries 
Included is a service dictionary of performance of 
aluminum with chemicals, and a section of the 
design of process equipment 


518 cusricators 


Manzel Div., Houdaille Industries, Inc. —A series 
of bulletins illustrates and describes force feed 
lubricators, spray lubricating systems, high pres 
sure lubricators, pulsators, chemical feeders, a 10 
ton bench or portable arbor press, and slurry 
pumps. 


519 AUTOMATIC CONTROLS 


Photoswitch Div., Electronics Corp. of America 
Bulletin PA 561 illustrates and describes packaged 
photoelectric systems for industrial control ap 
plication, including conveyor control, counting 
inspecting and sorting, smoke detection and high 
temperature measurement and control 


520 FASTENERS 


H. M. Harper Co A 24-page booklet illustrates 
and describes Flo-Form corrosion resistant fasten 
ings Bolts, screws, pins, studs, wedges, U-bolts, 
nuts are shown with their alloys, characteristic 
industry and use Primary and secondary opera 
tions in making the units, and a practical guide to 
the design of cold headed shapes are included 


521 GeEARMOTORS 


Philadelphia Gear Wks., Inc.—A 44-page catalog 
covers the design and selection of gearmotors 
utility gearmotors, in-line reducers and right angle 
gearmotors Information is given on unit type 
capacity range, use, mounting positions ver 
hung load shaft capacities, dimensions and parts 
lists 


§22 HEAT EXCHANGERS 


Alco Products, Inc.—-Bullein FH-3 illustrates 
and describes Alcotwin fin tube heat exchangers 
Dimensions, mechanical specifications, and charts 
of finside coefficient and finside pressure drop 
for all sizes are included 


§23 osciLLoscopes 


Allen B. DuMont Laboratoies—Catalog No. 754 
100 pages, contains data on cathode ray oscillo 
scopes and associated test equipment including 
pulse generators, sine-wave generators, electronic 
switches, photographic recording equipment, etc 


524 sTUFFING BOX SEALING 


Dean Bros. Pumps Inc.—Circular No. 189 covers 
the firm’s mechanical stuffing box sealing for 
standard centrifugal pumps. The seals are de 
signed for temperatures from — 80 F to 750 F and 
for pressures from 28 in. vacuum to 100 psi 


525 seLector VALVE 

Republic Mfg. Co.-Catalog No. 356 illustrates 
and describes a 0—-1000 psi pressure balanced selec 
tor valve It is available 2-, 3- or 4-way in sizes 
from '/s to lin 


hen 
product designs 
for-welded steel 


ave twice 
the rigidity... 
three times the 
Sidcarcaan 


et require 
less material 
...cost less 
to fabricate 


WHY 


aren't all your 
products designed 
for welding? 


THE BETTER WAY 
costs 10% less 


.yet this base 
is more rigid, 
holds closer 
alignment 
of machine 


spindles. 
Photo courtesy Lees Bradner 
Company, Cleveland, Ohio. 


Write 
THE LINCOLN ELECTRIC CO, 
Dept. 2013 « Cleveland 17, Ohio 


The World’s Largest Manufacturer of 
Arc Welding Equipment 
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ve = 


only 
CLEARPRIN! 
Tra cing Pape! 


does so many things 
so well! 


For the perfect working surface, 
for ghost-free prints, for proven 
stability -Clearprint Technical 
Paper has no equal. Since its in- 
troduction in 1932, other paper 
makers have strived to duplicate 
Clearprint’s quality. None has 
succeeded. Your drawings deserve 
this superior paper. Insist on gen- 
uine Clearprint, watermarked for 
your protection. 


THERE’S A CLEARPRINT PAPER 
FOR EVERY JOB 


Tracing Paper «+ “Papercloth” 
Clearprint Charts 
Federal Aid Sheets 
“Fade-Out” Grid Paper 


IN SHEETS, PADS and ROLLS 





ARP? 


MeEcHANICAL ENGINEERING 


ated 














i] 



































ae 


CLEARPRINT PAPER CO. ME 
1482 - 67th St., Emeryville, Calif. 
0 Please send me Clearprint Paper samples, with prices, for 


the following uses: 








C) Please have your representative call at my office. 
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When trouble 
is practically 
no trouble 


In the process industries and among 
users of automatic machinery, trouble’s 
minimized when it’s caught early. 
That's the function of the Panalarm 
Annunciator System. 

Panalarm Annunciators are coordi- 
nated, multiple-signal systems that in- 
stantly alert operators to off-normal 
process conditions for immediate cor- 
rective action. This is particularly valu- 
able when one off-normal condition will 
cause a “chain reaction” of off-normals 
with accompanying danger, expense 
or inefficiency. 

One typical adaptation of the basic 
Panalarm system sounds a horn and 
indicates visually the first off-normal, 
separating it from subsequent alarms. 

Being modular, Panalarm Annuncia- 
tor Systems are easily modified to meet 
future needs. A wide range of types are 
available to meet your specific require- 
ments. A Panellit sales engineer will be 
happy to make a survey of your require- 
ments to determine whether a Panalarm 
system can help increase efficiency and 
safety in your operation. 


Division of 
PANELLIT, INC. 


7435 N. Hamlin Ave., Skokie, Illinois 
Paneilit of Canada Ltd., Toronto 14 


Engineered Information Systems for Industry 


Panellit 
Control Centers 


92 - November, 1956 


Service Corp. 


sUIDE 


| 
| 526 powpeR METALLURGY PRODUCTS 


Chrysler Corp., Amplex Div.—The E-56 Engi 

neering Manual contains details on Oilite power 
metallurgy products, including self lubricating 
bearings, finished machine parts and permanent 
metal filters. The 52-page manual contains a 
special 12-page insert listing more than 1000 
standard sleeve, flange and thrust bearings, cored 
solid bar and plate stock 


| 


527 ADJUSTABLE SPEED DRIVE 


Dynamatic Div., Eaton Mfg. Co.—-Bulletin FAS5 
illustrates and describes the firm's fractional 
horsepower Ajusto-Spede drive. Fundamentals 
of operation, capacities, mechanical construction 
optional features and controls are covered 


528 steam GENERATORS 


Springfield Boiler Co.—-A 12-page catalog illus- 
trates and describes indoor and outdoor installa 
tions of high pressure, high capacity steam gen 
erating units. Data is included on superheaters, 
| economizers, airheaters, steam temperature con 
trols and purifiers 


529 pus VALVES 


Ohio Injector Co.—An 8-page bulletin covers iron 
lubricated plug valves. Diagrams and dimen 
sions are given for each series, along with a de 
scription of the principle of operation, specifica 
tions of lubricants and such accessories 


530 cONrTROL systems 


Combustion Control Div., Electronics Corp. of 
America— Bulletin CA-22 contains information 
on packaged control systems for commercial and 
industrial automatic oil, gas and combination 
burners. Included is application, operation and 
component data and dimensions 


531 CHAIN TREATMENT 


Atlas Chain & Mfg. Co.—A folder describes 
electrolizing roller chain for corrosion resistance, 
higher tensile strength and longer wear 


532 AUTOMATIC SCALE 


Exact Weight Scale ©co.—A four-page bulletin 
illustrates and describes automatic scales and 
auxiliary equipment for weighing, classifying and 
sorting products in precise over, under and correct 
weight groups 


533 sreex pire 


Ladish Co.—An 83-page reference work presents 
| allowable working pressures conforming to Section 
8 of the ASA Code for Pressure Piping B31.1.8 
1955 Design pressures for various grades of 
pipe in sizes 6 through 42 in. are numerically 
tabulated, then plotted in chart form for each of 


the four basic types of construction covered in this | 


standard 


534 Boiler, TANK CONTROL 


Commercial Shearing & Stamping Co.—Four 
catalogs are offered. Catalog P-2 covers products 
for boiler and tank manufacture; 4-7 oil hy 
draulic fluid power controls—pumps, valves, 
cylinders, motor; P-3, stndard shapes which 
are available without tool and die charges; G-1, 
applications and advantages of stampings, forg 
ings and assembled products 


535 POWER TRANSMISSION BELTS 


Raybestos- Manhattan, Inc.—An illustrated bro 
chure covers a new Poly-V belt drive, drawings 
show its design and operational adantages, and 
photographs of installations in various idustries 
are included. 


536 TRACING PAPER 


B. K. Elliott Co.—-Literature describes 
grid” lines designed to facilitate sketching and 
scale drawing and drop out completely in blue 
prints and whiteprints. The firm says erasing 
and corrections leave no trace on the paper, 
called Elico-Vel 


537 SPECIAL GLASSES 


Corning Glass Wks.— Properties of such selected 
commercial glasses as Pyrex, Corning and Vycor 
are described in bulletin B-83 
on mechanical properties, thermal stresses, heat 
transmission, electrical properties, corrosion re 
sistance, and viscosity are included. 


“phantom | 


Data and tables | 


wnt HaR 


SINGLE-PASS 


Unique design eliminates need 
for lead screw, produces top- 
quality Acme threads with one 
tap, one operation on most jobs. 


Available from stock in diame- 
ters from %” through 2”, by 
eighths, in standard pitches. 
Specials available on order. 
Write today for details, prices. 


HORSPOOL & ROMINE 
MANUFACTURING CO., INC. 
5850 Marshall Street 


Oakland 8, California 20 





Beckman Instruments, Inc.* offers 
E.E.’s, M.E.’s, Manufacturing, and 
Sales Engineers the kinds of jobs that 
creative men dream about. Top salary, 
all employment “extras” including our 
Educational Assistance Plan, modern 
facilities and personal recognition that 
comes naturally with our decentralized 
operation. Small town living...but near 
metropolitan areas in either Fullerton, 
Newport Beach, Richmond,or Palo Alto. 


*We're pacing the commercial electronics 
field ($3,000,000 sales in 1949 to $29,000,000 
sales in 1955) and we'll be disappointed 

if you don't grow with us. 


Beckm a n instruments, inc 


Write Beckman Instruments, Inc., 2999 W. 6th 
St., Los Angeles 5, Calif. Ask for Career File-ss11 
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Cottelogs _ 
Mew 


538 GAS, OIL BURNERS 


Engineer Co.— Bulletin OB-53 illustrates different 
types and sizes of gas and oil burners and includes 
engineering data and specifications for pumping 
and heating sets for all types of liquid fuels 


539 DRAFTING ROOM EQUIPMENT 


Hamilton Mfg. Co.-Catalog No. 14 lists steel 
and wood drawing tables and files for every 
drafting room need. It includes comprehensive 
data on the Auto-Shift drafting table, and infor 
mation about the shallow-drawer unit with 
tracing lifter 


540 stEREOMICROSCOPES 


Bausch & Lomb—A catalog discusses principles 
and equipment used in connection with stereomi 
croscopy. A guide to the selection of stereomicro 
scopes and accessories is included, along with re 
productions of specimens seen through this 
medium. 


541 process HEATING EQUIPMENT 


Union Iron Wks.—A four-page folder illustrates 
and describes vaporizers and forced circulation 
liquid heating and cooling units for use in the 
process industries Diagrams and dimension 
tables of the units are included 


542 air pumps 


Kraiss! Co.—A loose-leaf catalog includes new 
line of fan cooled air pumps with integrated oil 
separator and return system, Class 60 series oil 
pumps approved by Board of Fire Underwriters 
and Class 72 series separators, inluding all Under 
writer listed models for fuel oil service 


543 FRACTIONAL HP MOTORS 


General Electric Co.— Bulletin GEC-1027 gives 
buying information on fractional horsepower 
general purpose and definite purpose motors and 
gear motors, and integral horsepower single-phase 
and polyphase motors and gear motors 


544 PRESSURE GAGES 


U. S. Gauge Div., American Machine & Metals, 
Inc.—An 8-page catalog, No. 400, covers the 
selection of test gages and catalogs them for 
various applications. A list of check points for 
ordering pressure gages is included 


545 speep REDUCERS 


Stephens-Adamson Mfg. Co.—-Catalog 643 covers 
single and double reduction type speed reducers 
Specifications and dimensions are tabled, and in 
stallation information is given A section of the 
12-page booklet deals with the firm’s materials 
handling equipment 


546 FLEXIBLE CHAIN COUPLINGS 


Morse Chain Co.—A 16-page catalog gives specifi 
cations, dimensions, ratings and applications on 
series DSC and series SA silent chain couplings 
and series DRC roller chain couplings. Tabu 
lated information on stamped steel covers, plastic 
covers and split aluminum covers is included 


547 AUTOMATIC CONTROL 


Assembly Products, Inc.—Catalog 4B illustrates 
and describes principles of automatic control with 
contact meter-relays. Included are specifica 
tions and prices on meter-relays, VHS relays, load 
relays and plug-in units, automatic control pack 
ages and components, panel meters, indicating 
pyrometers. A 6-page section of diagrams and 
text deals with circuitry and includes response 
time tables and a discussion of non-locking con 
tacts. 


548 inpustRIAL SPRAY NOZZLES 


Spraying Systems Co.—Catalog No. 24 a new 
spray nozzle catalog, contains capacity and spray 
characteristic data. Said to be the most com 
plete industrial spray nozzle catalog ever pro 
duced, it illustrates nozzles for producing hollow 
cone, full cone, flat, solid stream, and pneu 
matically atomized sprays. Nozzles made of 
special materials are also illustrated with ca 
pacity tabulations, such as nozzles with wearing 
points reinforced with tungsten carbide. 
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Reliance Water Columns 
Gages and Safety Specialties 


assure you the Since 1884, Reliance has main- 
utmost in tained leadership in Boiler Safety 


4 Device development and manu- 
facture. Water Columns with 
automatic Alarms, operated by 
the original imstantaneous alarm 
mechanism, have helped to forti- 
fy power plants against the con- 
sequences of boiler water failure 
for billions of operating hours. 
Whistle alarms are available on 
columns for pressures to 900 psi; 
electric alarms, actuated by 
Reliance Electrode Levalarms, to 
2500 psi. ; 


For higher pressures — to 2500 
psi — Reliance standard and cus- 
tom-built equipment embodies 
principles of design and construc- 
tion perfected in 70 years of 
specializing in this field—‘‘super- 
rugged” Water Columns built 
with a generous margin of safety 
and tested at twice rated capacity. 





Specified by many boiler manufacturers 
and consulting engineers, Reliance Water 
Columns exceed requirements of national 
and state code authorities . . . Reliance 
engineer representatives are located in all 
principal cities. Write for Bulletin 516. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue @ Cleveland 3, Ohio 


Reliance Water Column Accessories, and Specialties 


Water Gage Valves Gage (try) Cocks 
Gage Inserts: Prismatic, Mica-protected Flat Glass, “Micasight” 
Direct-to-Drum Water Gage Assemblies 

Complete Line of Water Gage Illuminating Equipment 
EYE-HYE Remote Reading Water Level Indicator — all pressures 

Levalarms — Float-type Liquid Level Alarm Devices 
Levalarms — Electrode-type Liquid Level Alarms, Fuel Cut-out and 

Pump Control 
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549 PLANT SKYLIGHTING 


Resolite Corp._—-A 4-page folder illustrates use of 
Fiberglas panels for industrial plant skylighting 
It includes fire retardant Fire-Snuf, now Factory 
Mutual approved and labeled by Underwriters’ 
Laboratories Data on light transmission 
weights, loading characteristics and a table of 
sheet sizes and corrugations are included 


550 pLorver, RECORDER 


Librascope, Inc.—-An eight-page bulletin illus 
trates and describes X Y plotters and recorders for 
application in research facilities, computer sys 
tems, controls and data handling systems 


551 snusser 


Burgess- Manning Co.— Literature describes a re 
cently developed water separator snubber de 
signed to control the exhaust temperature to safe 
limits when mounted on exhaust manifolds of fuel 
barges during unloading operations 


§52 REMOTE VALVE CONTROL 


Stow Mfg. Co.—-A 16-page design manual covers 
the use of flexible shafting for remote valve con 
trol A chart is given for the selection of the cor 
rect size shaft for any valve Different types of 
end connections are shown. 





GUIDE 


553 WELDING PIPE FITTING 


Bonney Forge & Tool Wks.—A data sheet illus 
trates and describes a unique branch welding 
pipe nitting for constructing angular branch con 
nections with a full penetration weld. The units, 
called Elbolets, are used for making 45-deg. con 
nections for directional flow and instrument con 
nections, and for connections into elbows for in 
struments, drips, hanger and support connections 


554 ALLoy sTEELs 


Bethelehem Steel Co.—A 32-page booklet con 
tains 16 brief articles on elements, grain size 
heat-treatment, quenching media, depth-hard 
ness, and other pertinent topics; also several 
pages of tables on standard alloy steels, tentatve 
standard steels, boron steels, H-steels 


555 ect iwcers 


Joy Mfg. Co.—Bulletin LD-105 gives specifica 
tions on belt idlers. Included is application data 
on bolt-on and portable types of th firm's Lim 
beroller, a flexible, single-roll belt cowveyor idler 
suspended from a bearing at each end ‘o form a 
natural troughing catenary 


556 pire wrap 


Rhopac, Inc.—Literature describes a new pipe 
wrap which combines an under-wrap of quality 


(ALL Cottalogs LATEST INDUSTRIAL LITERATURE 


glass fiber insulating material and an outer wrap 
of vapor sealing tape. The new wrap is said to 
prevent concensation and sweating of cold water 
pipes and provide a highly efficient insulation for 
hot water pipes 


557 steet BOILERS 


National-U. S. Radiator Corp., Pacific Steel Boiler 
Div.—A four-page catalog, AP-282, features four 
sizes of plate flue steel boilers for residential in 
stallations. Instead of conventional boiler tubes 
these units are equipped with plate flues made of 
‘/,-in. flange-quality boiler plate designed to as 
sure longer flue life 


558 custom GEARS 


Cincinnati Gear Co.—Illustrated folder describes 
and shows examples of types of gears produced to 
individual specifications only for all types of 
machinery and products. Gear types listed in 
clude spur, helical, rack, worm, herringbone, bevel, 
spiral bevel, internal, sprocket, zerol and coniflex 


559 PNEUMATIC CONTROLS 


Westinghouse Air Brake Co.—A 12-page catalog 
illustrates and describes the various kinds of 
valves and devices used in pneumatic control sys 
tems. This bulletin includes diagrams showing 
how to use some of the valves 


Your NEW CATALOGS Guide offers readers of MECHANICAL ENGINEERING an opportunity to secure advertisers’ 


latest industrial literature available. 
dex may be found on pages 43 and 44. Select desired catalogs by number, requests limited to 25 catalogs. 


coupon on page 44 and mail promptly. 


In this issue there are 559 items to make selections from. For convenience an in- 


Fill in 


(Must be mailed on or before date given on coupon.) 





XQ 6, 
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WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


Sree DELIVERY 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


SPRING MFG. CO. 
4014 W. Grand, Chicago 51, Ill. 


Phoue 
DICKENS 2-1020 
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ty ADDED lng regyp > 
KNOW Hoy” 


..-HAS MADE 


EK & BOCK 


= 


service 


® Low turning 
torque 


@ Panel 
mounting 


® Semi-steel, 
bronze, alu- 
minum alloy 


® Zero leakage 


®@ 3 types of 
portings 


CHECK 


RELIEF PLUG 


@ Sizes 
%” to 2 


Write for new catalog No. 654A for complete information. 
Distributors in principal cities coast to coast. 


GLOBE NEEDLE 


th REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD « CLEVELAND 11, OHIO 
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This tile 
is called a 
dog bone! 


It’s a husky supporting tile—used instead of an 
expensive alloy casting in a double suspended 
arch designed by B-L for high temperature 
aluminum, steel and glass furnaces. It can stand 
extremely high temperatures—can be used with 
or without insulation. 








The dog bone supports two beam tile... 





Bottom lugs are sloped so that the weight of the beam tile will 





draw the two together—like this: 


Filler tile space out the arch so that the completed 
job looks this way: 


Naturally the completed arch will possess all 
of the inherent characteristics of Bigelow- 
Liptak suspended construction. Burned out or 
damaged tile can be removed without dis- 
turbing large areas. Expansion is confined to 
individual tile—will not accumulate over the 
entire width of the arch. It all adds up to more 
production—less down time through keeping 


heat from raising the roof. 


We'd like to tell you 
more about it. 
Just write. 


BIGELOW-LIPTAK /Z:poration 


AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: BIGELOW-LIPTAK OF CANADA, LTD., 7oronte, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER e HOUSTON © KANSAS CITY, MO. e LOS ANGELES e MIAMI 
@ MINNEAPOLIS ¢ NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. © ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO © SEATTLE ¢ TULSA © MONTREAL ® SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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NEW 


weather-resistant, 
corrosion-resistant 


GRINNELL VARIABLE 
SPRING HANGERS... 


Another Grinnell First! 


Grinnell pre-engineered spring hangers are 
now offered in two new lines to meet the need 
for spring hangers in installations subject to 
highly corrosive industrial conditions and to 
severe weather exposure. 

These hangers are the result of extensive 
experimentation with various coatings for 
Grinnell’s standard pre-engineered spring 


hangers. In addition to providing flexibility 
in pipe suspension, they provide versatility of 
application through their corrosion-resistant 


characteristics. They are... 

Neoprene coated —for highly corrosive con- 

ditions such as those found in chemical plants 
and refineries. All parts of the hanger are neoprene 
coated to protect the base metal from a wide range 
of corrosives, The flex life of the spring is unaffected 
by the neoprene . . . the coating resists cracking or 
flaking over a wide temperature range. 


)  Galvanized—for outdoor installations where 

* weather conditions are severe. All parts of the 
hanger are galvanized except the spring, which is 
neoprene coated to avoid alteration of temper, hy- 
drogen embrittlement and decreased flex-life of the 
spring — usual hazards to springs from the galvan- 
izing process, 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° 


GALVANIZED or 
NEOPRENE 
COATED CASING 


GALVANIZED or 
NEOPRENE COATED 
RODS and 
TURNBUCKLE 


NEOPRENE 
COATED 
SPRING 


GALVANIZED or 
NEOPRENE COATED 
BOLTS and NUTS 


AVAILABLE IN 7 TYPES FOR 
THESE TYPICAL APPLICATIONS 





rh 
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(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two =e style (D) Top adjusting 
(E) Adjustable top and bottom (F) For floor 
support (G) Trapeze assembly. 


Along with the obvious edvantages of 


as well as saving valuable erection time. 
Reduced over-all height saves space. 





such corrosion and 
characteristics, consider these features. 

* Maximum variation in supporting force 
per 4” of deflection is 10/2% of rated 
capacity — in all sizes. 

* Precompression* assures operation of 
spring within its proper working range, 


* 18 sizes available from stock for load 
ranges from 53 Ibs. to 12,000 Ibs. 

* Available in 3 spring lengths for travel 
ranges of 114, 2%, and 5 inches. 

* Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings °* welding fittings 


Grinnell-Saunders diaphragm valves °* pipe 
Grinnell automatic sprinkler fire protection systems 


industrial supplies ° 
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engineered pipe hangers and supports 
prefabricated piping ° 


plumbing and heating specialties * 


Thermolier unit heaters °* valves 
water works supplies 


° Amco gir conditioning systems 
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IPS WELDING 
FITTINGS 


0.D. TUBING 
FITTINGS 


MSS AND ASA 
FLANGES 


150 LB. 
SCREWED FITTINGS 


FORGED SCREWED 
AND SOCKET 
FITTINGS, UNIONS 





MARK PROGRESS 












Yo’ through 36” 
From Sch. 5S to wall 
thicknesses through 4’’ 


1’ through 36° 
From .049’’ wall to 
.250’ wall 


1’ through 24’ 
150 Ib. through 
2500 Ib. 


Ye" through 4’ 


Ye" through 4” 
2000 Ib. through 
6000 Ib. 


DADS 














..» FOR COMPLETE SERVICE 


IN Conteolled Qualily FITTINGS 


When you need service in stainless and 
alloy fittings...regardless of material speci- 
fication, size, type, or wall thickness... 
you can depend on the Ladish Controlled 
Quality line and the services of your 
Ladish Stainless Distributor for complete 


satisfaction. 





THE COMPLETE Cmirdlid Quality irrincs LINE 


| By) DD ESS) = fat Oy Oe 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
District Offices: New York © Buffalo « Pittsburgh « Philadelphia « Cleveland 
Chicago © St.Paul © St. Lovis ¢ Atlanta « Houston ¢ Odessa « Tulsa © Denver 
Los Angeles * San Francisco « Seattle « Havana « Mexico City « Brantford, Ont. 





*Also furnished in any forgeable material specification including... 
Titanium, Aluminum, Copper, Nickel, and Chromium Base Alloys. 





ALLIS-CHALMERS 


High Pressure for Non-Stop 
Barrel-Type 


e 
COMPRESSORS Service 




















’"Round-the-Calendar Operation is built into the 
complete line of Allis-Chalmers high pressure 
barrel-type units for reforming processes. Here are 
four reasons for their dependability: 

1. Simple to Maintain — Only one head bolted. 
Spiral-wound metallic gasket provides positive seal 
of casing joint. 











2. Shaft Sealing — Double bushing seals have 
separate high pressure oil system. Inward seal 4, Extra Strong — Vertically split forged steel 
leakage minimized. casings give maximum safety at high pressures. 

3. Rugged Rotor — Impellers shrunk and keyed’ Find out more by contacting your nearby A-C 


to shaft. Riveted impellers have rivets milled in- office, or write Allis-Chalmers, Industrial Equip- 
tegrally from blade edge. ment Division, Milwaukee 1, Wisconsin. 


on AC 
= ALLIS-CHALMERS <, 


UVE BETTER 
Corner A-5107 
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EXTRUDED 
ALUMINUM TUBE 
Wolverine extruded aluminum tube is available in 


a wide range of sizes in popular alloys. Like all 
Wolverine products it is rigidly quality controlled. 





DRAWN 
ALUMINUM TUBE 


At Wolverine, batteries of draw benches—manned 
by operators skilled in Tubemanship—produce 
drawn aluminum tube in popular alloys in a wide 
range of sizes. 
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ALUMINUM TUBE 
IN COILS 
Wolverine aluminum tube is also available in 


medium and extra long coils—ideal for reducing 
handling and storage space. 


ss 









WOLVERINE 
TRUFIN® TYPE S/T 


Available in lightweight aluminum, integrally finned 
Trufin Type S/T is designed especially to boost 
performance of shell and tube heat exchangers 
and condensers. 








WOLVERINE 
TRUFIN TYPE 1/L 


An all aluminum tube, Type |/L has helical fins on 
its exterior surface and longitudinal fins on the 
inside. It is designed especially for air-cooled heat 
transfer operations. 


°F A= 


WOLVERINE TRUFIN 
TYPES H/A AND H/R 


These high finned condenser tubes are also designed 
for air-cooled heat transfer operations. They are 
available with various fin spacings in a wide range 
of sizes. 





WOLVERINE 
DUPLEX CONDENSER TUBE 


Designed to offset simultaneous corrosive attack 
on two sides; this type of condenser tube can have 
an inner—or outer tube of Jightweight aluminum 
mechanically bonded to another tube of any 
desired alloy. 





EXTRUDED SHAPES 


Wolverine extrudes aluminum shapes to customer 
specifications. Rigidly quality controlled, these ex- 
trusions help manufacturers reduce machining and 
assembly operations, save on material requirements. 


EVAPORATOR 
SUB-ASSEMBLY = > 


Prefabricated evaporator 
sub-assemblies are real 
time, equipment and labor 
savers. They are composed 
of a bunch-type aluminum 
coil, a one-piece aluminum 
accumulator and two 
aluminum-to-copper con- 
nectors. 








1) ( 


SERPENTINE COIL 


Wolverine aluminum serpentine coils permit manu- 
facturers to place a maximum length of tube in a 
small area. Wolverine is also equipped to coil, 
flare, expand, etc. 


ALUMINUM-TO- 
COPPER CONNECTORS 


Available in %” and *4¢” tube diameters, handy 
connectors permit manufacturers to use both 
copper and aluminum tube in the same refrigeration 
cycle. 


= SPUN END PARTS 


With its Aluminum Spun End Processtt Wolverine 
produces a wide variety of tubular-shaped parts 
with fully or partially closed end treatments in one, 
economical operation. 


TTPROCESS PATENT APPLIED FOR 








FOR MORE INFORMATION JUST CHECK 1 2 3 4) \5 6 7 8) (9) (0) (41) (12) 
Tr we ewe welUCOCCmUC CUCU OCOCmCUCUCrCUCTOTrCUCTFC—S<‘CTOM 


THE NUMBER ON THIS COUPON AND MAIL 

















NAME CALUMET © NECLA, INC. W oO LV & Ri N — = U iz ee 
CALUMET DIVISION ¥ 

COMPANY WOLVERINE TUES Bovenon Division of Calumet & Hecia, Inc. 

& EQUIPMENT CO., LTD. 1483 CENTRAL AVENUE, DETROIT 9, MICHIGAN 
ADDRESS. CCODMAN LUMGER CO. Manufacturers of Quality-Controlled Tubing and Extruded Aluminum Shapes 

PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
CITY ZONE SALES OFFICES IN PRINCIPAL CITIES. 
EXPORT DOEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. 

STATE Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario. 
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Boeing “M.E.’s” help design America’s first jet transport 


full-scale cabin 
707, America’s 


Pictured above is the 
mock-up of the Boeing 
first jet transport. In developing this in- 
terior, Boeing engineers helped design 
features and innovations as advanced as 
the 600-mile-an-hour performance of the 
aircraft itself. 

Pioneering revolutionary new types of 
aircraft is a source of excitement — and 
satisfaction — for Boeing mechanical en 
gineers. For the 707 cabin, “M.E.’s” 
helped develop an entirely new principle 
of seat installation, worked on vibration 
control and helped develop an advanced 
system of air conditioning. Orders for 
the 707, along with a tremendous backlog 
of military contracts, assure Boeing ex- 
pansion for years ahead. 

Growth is a Boeing habit. During the 
past 10 years, for instance, the number 
of Boeing engineers has increased 400%. 
Expansion at this rate spells job stability 

and plenty of opportunity to move 
ahead. Boeing promotes from within, and 


100 - Novemser, 1956 


holds merit reviews every six months to 
give each engineer a personal opportu 
nity for recognition, advancement and 
increased income. 

Boeing engineers don’t get lost in the 
crowd. They work in small integrated 
teams — on such projects, in addition to 
the 707, as the B-52 and B-47 jet 
bombers, the BOMARC IM-99 guided 
missile, the 502 gas turbine, and other 
developments still under security wraps. 

Qualified engineers and scientists of 
all types are needed at Boeing — now. 
You'll find high starting salaries, and 
stimulating contact with men outstand- 
ing in the world of engineering. Other 
advantages include liberal insurance and 
retirement plans, and a choice of modern, 
young-spirited communities in which to 
live. Boeing helps arrange special work 
schedules for engineers taking graduate 
studies, and pays all tuition and fees. 
You're missing a bet if you don’t at least 
find out how Boeing can help you get 


ahead in your engineering career. The 
coupon will bring you all details, so get 
it in the mail — today! 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. F-57, Seattle 24, Wash. 


F. B. WALLACE, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. F-57, Wichita, Kansas 


A. J. BERRYMAN, Manager — Administration 
Boeing Airplane Co., Dept. F-57, Melbourne, Fia. 
Mail this coupon to the address above from 
which you desire further information about 
advantages of a Boeing career. 


Name 


College(s) Degree(s) Year(s) 


Address 


City ____ Zone State 


Telephone number_ a 


SOLEMN EF 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 
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Ci LG EAR “JK” FEED PUMPS 


USED EXTENSIVELY BY & 


MOLINE 





The Moline Tool Company, long 
established and respected in in- 
dustry, has used Oilgear Fluid 
Power Feeds since 1925. Of Oil- 
gear “JK” Fluid Power Feed Pumps 
used in its machines, Moline says 
these pumps combine the advantages 
found only in part in various 
mechanical feeds. Also, the “JK” 
Feed Pump provides infinitely, step- 
lessly variable speeds; you can 
easily find the speed best suited to 
the work or condition of tools. 
Traverse speed can be as much as 
265 times the feed rate. Coarse and 
fine feed rates are variable over a 
20 : 1 range. Cycle time is cut dras- 
tically, production increased, costs 
reduced. Feed rates are maintained 
accurately despite varying work 
pressures by a built-in automatic 


pressure compensator. 


“JK” Feed Pumps are simple, 
compact, electro-hydraulically con- 
trolled units, easily installed near- 
by or remotely. Systems need only 
a pump with reservoir, a double- 
acting cylinder, standard control 
and two easily connected pipes. 
Eliminating expensive engineering, 
these units can simplify design, re- 
duce manufacturing cost, improve 
performance and increase sale- 
ability of machines. Manual, semi- 
automatic or full automatic opera- 
tion. Available now in 4 sizes. 
Write for free literature. 

THE OILGEAR COMPANY 

1570 West Pierce Street 
Milwaukee 4, Wis. 


Above, Moline Drilling Machine em- 
ploying “JK" Feed Pump. 


Below, Moline special $6-spindle 
back-spotfacing machine using 2 
“JK"' units for vertical and horizontal 


Below, Moline ten-foot, straight-line drill- 
ing machine using “JK" Feec! Pump. 










Moline 4-way horizontal boring machine 
uses 4 Oiigear “‘JK'' Feed Pumps. 


“JK” PUMPS EASILY 
APPLICABLE TO YOUR 
MACHINES FOR BETTER 
PERFORMANCE 


PIONEERS ... NOW THREE PLANTS 
FOR FLUID POWER 





PUMPS, MOTORS, TRANSMISSIONS, 
CYLINDERS AND VALVES 





You can build it better 


BUILT TO LAST. Light in weight, strong and tough, highly re- 
sistant to corrosion and abrasion, the 40-ft. hull of this 
attractive houseboat, built of 12-ga. USS Cor-TEN Steel, has 
what it takes to give long years of low-maintenance, trouble- 
free service. Customarily beached by being run right up on 
the shore, this boat needs Cor-TEN Steel's superior strength 
and high resistance to wear and impact to withstand such 
rough usage. Says the owner, “Despite the fact that on five 
different occasions the boat has been dropped from the dry- 
dock from heights ranging from 6 to 12 feet—treatment that 
would have completely wrecked a boat of usual construction 
—the 514-year-old hull is still in excellent condition and ap- 
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pears good for many, many more years.” (This all-steel boat 
was constructed by Kelly Shop, Inc., Jeffersonville, Ind.) 


USS COR-TEN Steel has been approved by the American Bureau 
of Shipping for use in hull construction, either riveted or 
welded, with a general reduction from mild steel weights or 
sections of about 10 per cent. Lloyds Register of Shipping 
has stated that Cor-Ten Steel is acceptable under its rules 
as a special quality steel for ship building. Its use in oil 
tankers, ore boats, dredges, barges and pleasure craft, both 
in fresh and salt water service during the past 23 years, has 
definitely proved USS Cor-TEn Steel's exceptional fitness 
for marine construction. 
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with USS High Strength Steels 


ie USS HIGH STRENGTH STEELS, design engineers have 
at their command three service-tested steels that will 
permit them to materially increase the efficiency and 
economy of machinery, equipment and structures at 
little or no increase in first cost . . . and frequently at 
less cost. 

All three of these famous “steels that do more”—USS 
Cor-TEN, USS MAn-TEN and USS Tri-TEN “E”’—have 
a 50° higher yield point than plain carbon steel. All 
have better atmospheric corrosion resistance and offer 
greater resistance to wear, fatigue and impact. Each, 
however, has specific superior properties that should be 
considered in determining its selection. 

USS Cor-TEN Steel, for example, is distinguished by 
its superior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel. USS MAN-TEN Steel is in- 
tended for weight reduction by means of greater strength 
in moderate forming applications, with enhanced re- 


sistance to abrasion and atmospheric corrosion. USS 
TrI-TEN “E” Steel’s outstanding characteristics are ex- 
cellent weldability and resistance to shock. 

Used singly or in combination, these steels can 
advantageously replace carbon steel to increase the 
strength and durability of vital parts without increasing 
their weight. Or when the use of thinner sections is feas- 
ible, they can (1) reduce equipment weight without re- 
ducing its strength, or (2) increase the size and capacity 
of equipment without increasing total weight or the 
power required to move it. 

7 e * 

You will find our 174-page “Design Manual for High 
Strength Steels” extremely useful in applying the bene- 
fits of these steels to your product. Send for free copy— 
simply write on your company letterhead to United 
States Steel Corporation, Room 2801, 525 William Penn 
Place, Pittsburgh 30, Pa. 





“PREGNANT PLATYPUS.” That’s what the designers call this new 
combination trailer made to carry two completely unrelated 
types of products. Going in one direction it hauls 800 gals. 
of glue in the “dromedary” tank and 4,000 gals. in the belly 
tank below the trailer. On the return trip it carries 42,000 Ibs. 
of plywood in the trailer van. To reduce empty weight and 
obtain greater strength—and at the same time to provide re- 
sistance to the mildly corrosive glue carried—USS Cor-TEN 
Steel was used in both tanks and in the trailer frame, body 
framing and cross frame members as well. As a result, the 
unit weighs 1,800 lbs. (1114%) less than if mild steel had 
been used, and will carry maximum payload, require less 
maintenance and last longer. Built by Peerless Trailer and 
Truck Service, Portland, Ore., for M and M Wood Working 
Company. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS TRI-TEN 


USS MAN-TEN . USS COR-TEN . 


TO BEAT HEAT AND ABRASION. This asphalt mixing plant pro- 
duces tar or asphalt road-paving mixes at a rate of more than 
60 tons per hour. In the dryer, which removes the moisture 
from the sand and stone in the aggregate, temperatures run 
as high as 800° F. Abrasive action is severe. 

To meet these conditions the Barber-Greene Co. of Aurora, 
Ill., builds the entire dryer drum (circle) of USS MAN-TEN 
Steel. In this way they obtain one and a half times greater 
yield point than with carbon steel, greater abrasion resist- 
ance, and greater resistance to heat, impact and vibration. 
These qualities pay off by keeping the equipment more 
continuously on the job. 


2 E 
3 YEARS oF pERFORMANS 
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Important Dimensional Standards and Coustructio 
Codes Published by the ASME 


BOLTS, NUTS, RIVETS, AND SCREWS 


In these American Standards will be 
found the proportions and dimensions, 
the tolerances, recommendations for 
material, and other pertinent data. 


Large Rivets (4 Inch Nominal Diameter and 
Larger), B18.4—1950. $1.50 
Small Solid Rivets, B18.1—1955. $1.50 
Plow Bolts, 818.9—1950. $1.50 
Round Head Bolts, B18.5—1952. $1.50 
High - Strength, High - Temperature Internal 
Wrenching Bolts, B18.8—1950. $1.00 
Slotted and Recessed Head Wood Screws, 
B18.6.1—1956. $1.00 
Hexagon and Slotted Head Cap Screws, 
Square Head Set Screws, Slotted Headless 
Set Screws, B18.6.2—1956. $1.50 
Socket Head Cap Screws and Socket Set Screws, 
B18.3—1954. $1.50 
Square and Hexagon Bolts and Nuts and Lag 
Bolts, B18.2—1955. $2.00 
Track Bolts and Nuts, B18.10—1952. $1.50 


PIPE, PIPE FITTINGS, AND THREADS 


These American Standards cover di- 
mensions and tolerances, pressure rat- 
ings, size, marking, material, and 
threading. 


Brass or Bronze Flanges and Flanged Fittings— 
150 & 300 Lb, B16.24—1953. $1.00 
Brass or Bronze Screwed Fittings 125 ‘b, 
B16.15—1947 (Reaffirmed 1952). $1.50 
Brass or Bronze Screwed Fittings 250 Lb, B16.17 
—1949 (Reaffirmed 1953). $1.00 
Cast-Brass Solder-Joint Fittings, B16.18—1950. 
$1.50 

Cast-Brass Solder Joint Drainage Fittings, 
B16.23—1955. $1.50 

C I Pipe Flanges and Flanged Fittings for: 
25 Lb Psi, B16b2—1931 (Reaffirmed 1952). 
$1.60 

CLASS 125, B16.1—1948. $1.50 
CLASS 250, B16b—1944 (Reaffirmed 1953). 
$1.50 

800 Lb Hydraulic Pressure, B16b—1931 (Re- 
affirmed 1952). $1.00 
Class 300 Lb Refrigerant Piping, B16.16—1948 
(Reaffirmed 1952). $1.00 
C | Screwed Drainage Fittings, B16.12—1953. 
$1.00 

C | Screwed Fittings, 125 & 250 Lb, B16.4— 
1949 (Reaffirmed 1953). $1.50 
Malleable-iron Screwed Fittings 150 Lb, B16.3— 
1951. $1.50 
Malleable-iron Screwed Fittings 300 Lb, B16.19 
—1951. $1.00 
Steel Pipe Flanges and Flanged Fittings 150, 
300, 400, 600, 900, 1500, and 2500 Lb, 
B16.5—1953. $3.00 
Ferrous Plugs, Bushings, and Locknuts With Pipe 
Threads, B16.14—1949 (Reaffirmed 1953). 
$1.00 

Nonmetallic Gaskets for Pipe Flanges, B16.21— 
1951. $1.00 
Ring-Joint Gaskets and Grooves for Steel Pipe 
Flanges, B16.20—1956. $1.00 
Butt-Welding Ends, B16.25—1955. $1.00 


B16.9—1951. 
$1.50 
Steel-Socket Welding Fittings, B16.11—1946 
(Reaffirmed 1952). $1.00 
Wrought-Copper and Wrought-Brorze Solder- 
Joint Fittings, B16.22—1951. $1.00 
Wrought-Steel and Wrought-lron Pipe, B36.10— 
1950. $1.00 
Pipe Threads, B2.1—1945. $2.50 
Scheme for the Identification of Piping Systems, 
A13.1—1956. $1.00 


Steel Butt-Welding Fittings, 


SMALL TOOLS AND MACHINE 
TOOL ELEMENTS 


These American Standards give the 
approved dimensions, permissible tol- 
erances, and other specifications. 


Accuracy of Engine and Tool Room Lathes, 
B5.16—1952. $1.00 
Chucks and Chuck Jaws, B5.8—1954. $1.50 
Circular and Dovetailed Forming Tool Blanks 
B5.7—1954. $1.50 
Drill Drivers (Split-Sleeve, Collet-Type), B5.27— 
1951. $1.00 
Involute Splines, B5.15-—1950. $3.00 
Involute Serrations, B5.26—1950. $2.00 
Involute Spline and Serration Gages and Gag- 
ing, 85.31—1953. $1.50 
Jig Bushings, B5.6—1941 (Reaffirmed 1949). 
$1.00 
Knurling, B5.30—1953. $1.50 
Machine Pins, B5.20—1954. $1.00 
Punch and Die Sets for Two-Post Punch Press 
Tools, B5.25—1950. $1.50 
Rotating Air Cylinders and Adapters, B5.5— 
1954. $1.00 
Single-Point Tools and Tool Posts, B5.22—1950. 
$2.00 
Spindle Noses for Tool Room Lathes, Engine 
Lathes, Turret Lathes, and Automatic Lathes, 
B5.9—1954. $2.50 
Spindle Noses and Adjustable Adapters for 
Multiple Spindle Drilling Heads, B5.11— 
1954. $1.00 
Spindle Noses and Arbors for Milling Machines, 
B5.18—1953. $1.00 
Straight Cut-Off Blades for Lathes and Screw 
Machines, B5.21—1949. $1.00 
T-Slots, Their Bolts, Nuts, Tongues, and Cutters, 
B5.1—1949. $1.50 
Life Tests of Single-Point Tools, B5.19—1946 
(Reaffirmed 1953). $1.00 
Life Tests for Single Point Tools of Sintered 
Carbide, B5.34—1956. $1.00 
Twist Drills, B5.12—1950. $1.50 
Machine Tapers, B5.10—1953. $1.50 
Milling Cutters, B5.3—1950. $3.00 
Nomenclature for Milling Cutter Teeth, B5ci— 
1947, $1.50 
Reamers, B5.14—1949. $2.00 
Taps—Cut and Ground Threads, B5.4—1948. 
$2.00 
Markings for Grinding Wheels, B5.17—1949 
(Reaffirmed 1953). $1.00 
Mounting Di of Lubricating and Coolant 
Pumps for Machine Tools, B5.28—1952. 
$1.00 
Designation and Working Ranges of Grinding 
Machines, 85.32 & 33—1953. $1.00 
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GEARING STANDARDS 


Here will be found the preferred tooth 
proportions, dimensions of gear blanks, 
data on instrument gears and on 
checking pressures of gear teeth, 
method of putting gear dimensions on 
drawings, formulas for calculating the 
values of the various tables, nomen- 
clature, and symbols. 


Spur Gear Tooth Form, B6.1—1932. $1.00 
Letter Symbols for Gear Engineering, 86.5— 
1954. $1.50 
Gear Tolerances and Inspection, B6.6—1946. 
$1.50 

20-Degree Involute Fine-Pitch System for Spur 
and Helical Gears, B6.7—1956. $1.50 
Fine-Pitch Straight Bevel Gears, B6.8—1950 
$1.00 

Design for Fine-Pitch Worm Gearing, B6.9— 
1956. $1.50 
Inspection of Fine-Pitch Gears, B6.11—1956. 
$2.50 

System for Straight Bevel Gears, B6.13—1955. 
$1.00 

Gear Nomenclature, B6.10—1954. $1.50 
Nomenclature for Gear Tooth Wear and Fail- 
ure, B6.12—1954. $1.50 


SAFETY CODES 


In each of these documents will be 
found the minimum requirements for 
construction, rules for installation and 
maintenance along with a consider- 
able amount of other useful informa- 
tion. 


Power Boilers, 1956 Edition. $4.50 
Material Specifications, 1956 Edition. $10.00 
Boilers of Locomotives, 1952 Edition. $1.25 
Low-Pressure Heating Boilers, 1956 Edition. 
$1.25 
Miniature Boilers, 1952 Edition. $1.00 
Suggested Rules for Care of Power Boilers, 
1954 edition. $3.00 
Unfired Pressure Vessels, 1956 Edition. $5.00 
Welding Qualifications, 1956 Edition. $1.50 
Price of these eight sections of the ASME 
Boiler and Pressure Vessel Code and 
binder— $27.50 
Code for Pressure Piping, B31.1—1955 $3.50 
(Requirements cover power, industria 
air, ——. and oil transportation, district 
heatin and refrigerating piping systems.) 
Gas Transmission and Distribution Piping Sys- 
tems, B31.1.8—1955. $2.50 
Cranes, Hoists, Derricks, B30.2—1943 (Re- 
affirmed 1952). $2.50 
Industrial Power Trucks, B56.1—1955. $1.50 
Elevators, Dumbwaiters, and Escalators, Al17.1— 
1955. $3.50 
Manlifts, A90.1—1949 (Reaffirmed 1956) 
$1.00 
Apparatus, 
$2.00 


Mechanical Power Transmission 


B15.1—1953. 
20% discount to ASME members 
THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS 
29 W. 39 St., N. Y. 18, N. Y. 
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YOUR CONTROL PROBLEM? 
You'll find. the Answer in 
CASH STANDARD 
REGULATORS FOR POWER | ZENtEAtion 


Steam ... Water 
Air...Gas... Oil 
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PRESSURE REDUCING VALVE 7 DIFFERENTIAL CONTROL VALVE @ RELIEF VALVE 
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A streamlined high capacity valve for close @ Maintains constant differential pressure be- ; ans dete ee ee 
pressure regulation—accurate even under @ tween atomizing steam and fuel oil. Non- equipment against high pressure line surges. 
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for steam, water, air, oil and most gases and @  lron, bronze or steel body; bronne on ats _ & angle valve with one side inlet plugged. For 
chemicals. Screwed ends, sizes: 4" to 2". @ steel trim. Screwed ends, sizes rah ” @ relief pressures to 325 Ibs. and temperatures 
e with expanded outlets when desired. @ to 500° F. Screwed ends, sizes: 4%” to 2”; 
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Contact the Cash Standard control specialist in your area or write Dept. C 


S TARI DARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P. O. Box 551, Decatur, Ill. 


E, HYDRAULIC, TEMPERATURE, PROCESS AND COMBUSTION CONTROLS 
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Help develop the world’s first 
nuclear powered fleet 


Nuclear power offers tremendous advantage for 
naval yessels. From the fuel standpoint, cruising 
ranges are virtually unlimited—even at new high 
speeds. No refueling facilities will be required to 
replenish nuclear propulsion fuel. Therefore, the 
physical design of the fleet can be streamlined for 
greater efficiency and safety. 

At the country’s largest design-engineering center 
for nuclear power reactors, Bettis Plant in Pittsburgh, 
operated for the Atomic Energy Commission by 
Westinghouse, the application of nuclear power has 
progressed rapidly. However, the nuclear power 
plants already in operation today represent only the 
beginning of a new technological era. Major advances 
in many areas are necessary. 

The complexities of handling nuclear materials 
and controlling the reactor have opened up a whole 
new field in mechanism design. Atomic power plant 
equipment requires engineers who are capable of 
developing the unique valves and pumps that are 
required in the primary system of a pressurized 


water reactor. In addition, boilers, heat exchangers, 
steam generators and other plant equipment require 
special design and development work. 

To do this, Bettis Plant needs farsighted men. 
Regardless of your interest, you can choose a place 
in the varied operations at Bettis Plant. 

Atomic experience is not necessary. 

What’s more, Bettis Plant is in Pittsburgh’s 
South Hills. Here you can enjoy good living in 
pleasant suburbs near the plant, and still be conven- 
ient to one of the nation’s most progressive metro- 
politan areas. 

Educational opportunities are exceptional. West- 
inghouse helps you continue your studies at any one 
of three Pittsburgh universities. 


Write for descriptive brochure on 
opportunities in your field. Be sure 
to specify your interests. Address 
Mr. A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A91, P. O. Boxf{ 
1468, Pittsburgh 30, Pa. 


Tomorrow's 
Opportunity | 


BETTIS PLANT 
Westinghouse 
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Here is an entirely new series of clutches combining, in a single compact unit, all @ PROVED performance. 
of the PROVED advantages of MAXITORQ Floating Disc Clutch design with an exceptionally 
simple, powerful, and dependable electro-magnetic actuating mechanism. @ COMPACT design. 


As will be seen from the illustration, the new clutches use standard proved MAXITORQ 
Disc-Pacs, quickly and easily replaced. The electro-magnetic unit is enclosed in @ FLOATED neutral ... no drag, 
a stationary housing, permitting direct wiring connection. When energized, the magnetic @ POSITIVE engagement. 
coil acts through an armature plate and sleeve to exert pressure on the clutch 
discs. Pressure, however, is maintained entirely by the magnetic flux, without mechanical @ STATIONARY coil... no brushes. 
contact between moving and stationary parts. 


This unique design permits instant, positive engagement or disengagement, with @ NO ADJUSTMENT. 
the additional possibility of precisely controlling torque for a gradual pick-up or release ET OR 
of load. In addition to meeting standard clutch and brake installation @ WET OR DRY operation. 
requirements, MAXITORQ Electric Clutches open up new possibilities in application @ FULL power transmission. 
to fully automated equipment and for remote control. 


Standard sizes, single and double types, are available for either wet or dry operation @ FULL range of sizes, types. 
to transmit up to 788 Ib. ft. of torque, operating on 110V—AC rectified to 90V—-DC. 


Complete details sent on request. Write Dept. ME-11. 


THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER, CONNECTICUT 
oCss6 y 
po 
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TO THE MEMBERS OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 





HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 
civilization and increasing the well-being of mankind. 








—— 





C. E. Davies, Secretary 
The American Society of Mechanical Engineers 
29 West 39th Street, New York 18, N. Y. 


Please send an application and information regarding ASME to the following: 
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When COST 
is an OBJECT 


Whether that cost is first or operating, it 

will pay dividends to investigate the saving 

possibilities of Rex Chabelco Steel Chain. 

It has the extra strength, extra stamina and 

extra quality needed for longer trouble-free 
sacral operation. 

For drive or conveyor service, where loads 
are heavy, speeds slow to moderate... where 
operating conditions involve temperature 
extremes, dust, dirt or heavy shock loads— 
these steel chains will save you important money. 
And, they run on cast sprockets...another 
important cost-cutting advantage. 

Why not have your Chain Belt Field Sales 
Engineer check your chain requirements 
with you. He may be able to save you impor- 
tant money—he has for other Design Engi- 
neers. Meanwhile, send for Bulletin 56-57. 
Chain Belt Company, 4765 W. Greenfield 
Ave., Milwaukee 1, Wisconsin. 





Heat-Treating Furnaces 
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CHAIN BELT COMPANY 


District Sales Offices in all Principal Cities 
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nelude the following auxiliary equipment, installed 


+ a 2. '%. 
lype-A Boilers 


Wickes 


before shipment: Trimmings e Oil and/or Gas Burner 


@ Safety Controls @ Forced Draft Fan 


n Controls @ 


oard @ Sootblowers 
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HOUR WITH A SHOP-ASSEMBLED 
STEAM GENERATOR 








With capacities for sustained steam production up to 60,000 Ibs. per hour the Wickes 
Type-A Boilers give you “packaged power" ready for immediate installation. They are 
custom engineered to your requirements and shop-assembled to reduce interruption of 
operations in your plant to a minimum. Wickes Type-A packaged boilers conserve head- 
room and floor space and are very simple in design .. . the large furnace is located 
between two banks of boiler tubes so that each furnace wall is a separate steam generator 
as well as an integral part of the boiler unit. The steam generator is enclosed in a high 
quality refractory and insulation setting and protected by a pressure-tight steel casing ... 
thus, the pressurized furnace can be operated without a high stack or induced draft fan 


when burning oil or gas. This casing is also completely weatherproof for outdoor installation, 


nu WICKES 


BOILER CO. 


DIVISION OF THE WICKES CORPORATION o SAGINAW, MICHIGAN 

Recognized Quality Since 1854 + Sales Offices: Albuquerque, N. M. ¢ Boston + Buffalo * Charlotte, N.C. « 

secs! ; Was tiie Chy © ous Wealhed't GR Angeles * Memphis + Milwaukee * 
m. > * Washington, D. C. 





if 
a 
i 


Saginow + Solt Lake City + Son Francisco * Springfield, | w 
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Terry high-speed, high-horsepower turbine 
on continuous compressor-drive service at 
National Petro-Chemicals Corporation. 


Hedrich-Blessing photo 


At National Petro-Chemticals Corporation ... 


Terry high-speed compressor-drive turbines 


provide continuous ‘round-the-clock service 


In the fall of 1953, five Terry multistage turbines were 
placed on day-and-night duty at the Tuscola, Illinois, Plant 
of National Petro-Chemicals Corporation. They drive 
high-speed compressors used to compress hydrocarbon 
gases in the production of ethylene. 

The excellent performance of these initial units later 
resulted in the installation of two more Terry machines. 
These were placed in service some two years later. 

In all, the seven turbines total more than 30,000 hp. They 
range in capacity from 3300 to 5400 hp., and in speed from 
7500 to 9700 rpm. 

The National Petro-Chemicals installation, and the 
thousands of other units serving in refineries and chemi- 
cal plants throughout the world, are testimony to the low 
maintenance and consistent reliability of Terry turbines. 
Put Terry to work for you. Write for further information. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
One of the two 5400 hp., 7486 rpm turbines built for the 
Tuscola plant of National Petro-Chemicals Corporation, 


TT-1207 
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Yrs Nek ane Mangere 


Now...a complete work station in only 32 square feet 


THESE FEATURES MAKE 


DRAFT-A-MATIC 
WORLD'S FINEST 


@ All metal construction with baked- 
on finish. No warping. ; 


@ Velvoleum covered drafting plat- 
form adjustable 0 to 85°. 


@ Height of entire unit adjustable 
from 30” to 39” at 1” intervals. 


@ Large center drawer. Locking in- 
strument tray. 


@ Shelf and storage drawer arrange- 
ments to suit individual needs. 


@ Large sliding reference shelf for 
extra convenience. 


@ Designed for space-saving row 
installation. 


@ Accommodates parallel straight 
edge, drafting machine, lamp. 


@ Exclusive Flexi-Belt and Roto-Posi- 
tioner delivers the work to the man. 


ss 4 
o, When you install Draft-a-Matic you can conveniently 
WV) accommodate one-third more draftsmen than with con- 


ventional desks and equipment. 





The draftsman needs only to make a half turn in his 
comfortable, adjustable office chair and there at his 
> ave va i ey a b | e f } oo r finger-tips are shelves for reference material, storage 
or file drawers and a sliding, Velvoleum covered work 
<a shelf. Drawer and shelf arrangement is flexible and 
ye pace wit ih t he can be tailored to individual needs or preference. 
Draft-a-Matic not only solves the space problem—it 
new boosts efficiency because the draftsman can perform 
his entire job while comfortably seated. 


To learn the many ways Draft-a- Matic can help reduce 


G e a 7 Vi}, Fi, your engineering costs, see it now at your local GF 
T {1 | -Q7- a IC. showroom, listed in the Yellow Pages. Or write for free 

8-page Draft-a-Matic booklet. The General Fireproof- 

ing Company, Department Q-60, Youngstown 1, Ohio. 





1. Drawing is affixed to endless vinyl plastic similar accessories. Drawing platform is 

helt. By merely turning Roto-Positioner covered with Mist Green Velvoleum. 

wheel, draftsman moves drawing into work- . 

ingrangewhileremaining comfortably seated. 3. Draftsman is surrounded by storage space 
so arranged as to serve best his individual 

2. Draft-a-Matic will accommodate drafting requirements. This generally eliminates the 


machine, parallel straight edge, lamps and need for additional files and book shelves. 


GENERAL 


MODE-MAKER DESKS ® GOODFORM ALUMINUM CHAIRS 
SUPER-FILER MECHANIZED FILING EQUIPMENT @ GF ADJUSTABLE STEEL SHELVING FI 34 ) > PROOFI NG 
Foremost in. Metal Business Furniture 





GF metal business furniture is a GOOD investment 
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The Jet Propulsion Labora- 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1600 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in. basic re- 
search under contract with 
the U.S. Government. 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
ship. Inquiries now invited. 





IMPORTANT DEVELOPMENTS AT JPL 


The Corporal—A Complete Missile System 


In the development of guided missile sys- 
tems, JPL maintains a broad responsibility. 
From earliestideas to production engineering 
—from research and development in struc- 
tures, aerodynamics, propulsion and elec- 
tronic guidance, through field problems and 
actual troop use—full technical responsibil- 
ity rests with JPL engineers and scientists. 

Not only is the ‘‘Lab’’ responsible for the 
missile itself, but also for any associated 
ground equipment needed to insure a com- 


plete tactical weapon system. 


One product of this type of systems re- 
sponsibility isthe Corporal—a highly accurate 
surface-to-surface ballistic missile. This mis- 
sile, developed at the laboratory and now in 
production elsewhere, can be found ‘‘on ac- 
tive service’’ wherever needed in the Ameri- 
can defense pattern. 

A prime attraction at Jet Propulsion Lab- 
oratory for scientists and engineers of un- 
usual ability is the exceptional opportunity 
for original research afforded by close inte- 


gration with such vital programs. 





AERONAUTICS * MECHANICAL * STRUCTURES 
DYNAMICS + PROPULSION 
APPLIED MECHANICS + INERTIAL ELEMENTS 


JOB OPPORTUNITIES 





IN THESE FIELDS NOW 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA * CALIFORNIA 
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S-52 is widely used for tooling, gauging, 
templates, stretch forming, forming dies 
and hydro-press forms. 


: It’s smooth, slick as glass. Forms non- 
te) RMIC A ey 4 ferrous metals, plastics, wood, rubber, vul- 
canized fibres and similar ductile material. 
for b etter x Won’t apne any surface irregularities. 
S-52 is 8 times stronger than hard maple 
in dent resistance. Yet it’s easy to machine 


sh e tch f O rming with conventional metalworking tools. 


Now available in sheet thicknesses up to 
3”; widths 24”, 30”, 36”; lengths 42”, 60”, 
72”, 84”, 96”. Sheets 36” x 96” in stock for 
prompt shipment. For further information 
on how you can use S-52 for better, more 
economical metal forming, write today for 
free bulletin 604 and S-52 data sheet. 
Formica Corporation, 4723 Spring Grove 
Ave., Cincinnati 32, Ohio. F1-1183 


1st choice in laminated plastics 


® Application @ Fabricating 
engineering © Customer stock 
@ Research service 
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JOHN D. LOCKTON 


Portrait by Fabian Baciirach 


.. General Electric People Have Purchased 
More Than *513 Million in Savings Bonds 


“Since the inception of the Payroll Savings Plan for the 
systematic purchase of Series ‘E’ Bonds, May 1941, 
General Electric people have purchased more than 
$513,000,000 in Bonds. 

“Since October 1948, when the General Electric Com- 
pany’s Savings and Stock Bonus Plan was installed, the 
Company has contributed, as a bonus on Savings Bond 
purchases — 962,000 shares of General Electric stock, 
worth $21,000,000 at the time of contribution and 
$58,000,000 currently. 

“Our Bond-buying employees are truly shareholders 
in America — building their personal security and aiding 
the Government in its effort to manage the national debt 


in a way that is not inflationary. 

“As Savings Bonds Chairman of New York State, I 
have undertaken the important job of encouraging other 
companies to install the Payroll Savings Pian as a service 
to their employees. I am proud of the fact that New 
York State has more than 800,000 systematic savers en- 
rolled in the Payroll Savings Plan.” 

JOHN D. LOCKTON, Treasurer 
General Electric Company 

For help in installing the Payroll Savings Plan . . . or 
for assistance in building employe e participation in an 
existing plan, write to: Savings Bonds Division, U. S. 
Treasury Department, Washington 25, D. C, 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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In the Spectacular PLYMOUTH 
ENGINE PLANT you see 










(Above) View of Plymouth 
Engine assembly line 


In the new Plymouth “Qualimatic” Engine plant you 
see Vickers Hydraulics on every side. Hundreds of 
machines in this latest and greatest example of 
automation are Vickers equipped. 

Both builders and users of production equipment 
the 
. . advantages that help produce better 


appreciate significant advantages of Vickers 
Hydraulics . 
products at lower cost. 

A specific need in the Engine Plant is standardization 
on a few basic hydraulic units to keep down parts 
inventories. The Vickers line makes standardization easy. 
Also desirable are hydraulics in units quickly demount- 
able ...so that by replacing units, repairs on the job 
are avoided and costly downtime reduced. Vickers has 
extensively developed demountable unit construction. 

Whether automated or not, more and more plants 
have more and more Vickers Hydraulics. For further 


information, write for Catalog 5002B. 
VICKERS INCORPORATED 


ADMINISTRATIVE 


and ENGINEERING CENTER 
Department 1500 . Detroit 32, Michigan 
ENGINEERS AND BUILDERS OF 


MBcHANICAL ENGINEERING 











WICKERS 
HYDRAULICS 
Wherever 


You Look 


Plymouth Engine Plant is 980’ 
long and 500’ wide. Indicative 
of its scope is crankshaft ma- 
chining requiring 4500 linear 
feet of automation composed of 
385 individual units. Plant 
capacity is 150 engines por hour. 





VICKER$S HYDRAULICS is used on machines supplied 
by these Companies to Plymouth Engine Plant 
Lees-Bradner Company 
Michigan Drill Head Co. 
Micromatic Hone Corporation 


American Broach & Machine Co. 
Barnes Drill Company 


Bilt-Rite Tool & Machine Co. 
. 


Buhr Machine Tool Company Micro-Poise Engineering & Sales Co. 
. 


Modern Industrial Engineering Co. 


Colonial Broach & Machine Co. 
_ The Motch & Merryweather 


Crankshaft Machine Company Machinery Co. 
The Cross Company N : 
je orton Company 
Ex-Cell-O Corporation A. P. Schrener Co. 
Fitchburg Engineering Corp. The Sheffield Corporation 


ie YT 





Bros. & C 
. 


Industrial Metal Products 


y Snyder Tool & Engineering Co. 
Sundstrand Machine Tool Co. 
Jervis B. Webb Co. 

The Wickes Corp. 


Wilson Automation Co. 


The LaPointe Machine Tool Co. 
Landis Tool Company 
The R. K. LeBlond Machine Tool Co. 











lication Engineering Offices: * ATLANTA » CHICAGO + CINCINNATI + CLEVELAND 
DETROIT « GRAND RAPIDS « HOUSTON « LOS ANGELES AREA (El Segundo) » MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) * PHILADELPHIA AREA (Media) » PITTSBURGH AREA 
(Mt. Lebanon) * PORTLAND, ORE. » ROCHESTER » ROCKFORD « SAN FRANCISCO 
AREA (Berkeley) * SEATTLE + ST. LOUIS * TULSA « WASHINGTON «© WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto 7545 


HYDRAULIC EQUIPMENT SINCE 792.9 


Ott 
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MATERIALS 


Witch teenie itiathatacthtinseth iid tat, dacitahedaam siesta 


there’s an exceptional opportunity for you at Hughes. 


There are many excellent openings for mechanical and aeronautical 
engineers for challenging assignments in the areas of high-speed missiles, 
aircraft structures, and antennas. This work concerns developing prac- 
tical solutions to both theoretical and actual problems of heat transfer, 
structural analysis and design, stress analysis, materials section, and in- 
strumentation. 

The projects at Hughes have both military and commercial potential. 
Men qualified for these activities are assured of a practically unlimited 
future in a career with the West’s leading center for advanced electronics. 

You owe it to yourself to investigate this opportunity to earn a top 
salary while working with leading scientists and engineers in the ideal 
climate of Southern California. Mail us your resume to qualify for per- 
sonal interviews. 


Scientific Staff Relations 


Research and Development Laboratories 
HUGHES AIRCRAFT COMPANY 

Culver City 

California 
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A few of our openings include: 


ENGINEERS 

For the analysis and design of 
missile structures and other air- 
borne equipment. Also adhesives 
engineers, metallurgical and ma- 
terials engineers with aircraft or 
missile design experience. 
MECHANICAL ENGINEERS 
For Guided Missile environ- 
mental testing. Should have keen 
interest in analysis work 

with background in applied 
mechanics, structures, dynamics, 
and statistics. 

AERONAUTICAL ENGINEERS 
For the analysis and design of 
missile launching equipment for 
high-speed aircraft, including 
coordination and liaison 

with many major airframe 
manufacturers. 

ENGINEER 

For work on missile reliability. 
The work involves problems 
related to engineering design 
and investigations to determine 
the cause of component failures. 
AERONAUTICAL ENGINEER 
To handle determination of 
aerodynamic loads for modifi- 
cations to aircraft. 

ENGINEER or PHYSICIST 
To design and develop electro- 
mechanical servos and 

rate measuring systems for 
application in airborne 
instrumentation systems. 
THERMODYNAMICIST 

To perform analytical and ex- 
perimental analysis of heat 
transfer from electronic com- 
ponents via natural convection, 
forced-air convection, and 
radiation. 


These positions also available 


in the Research and Development 
activity at Tucson, Arizona. 
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save up to 90% 
Tl 


lubricating costs ! 


ALEMITE 


Alemite Oil-Mist Automatic Lubrication brings remark- 
able savings ... in lubricants, man-hours, bearing life, and 
decreased product spoilage. 

Alemite Oil-Mist atomizes oil into mist —distributes it 
through tubing to bearings —bathes all bearing surfaces 
with a cool film of clean oil. Maintains uniform oil film on 


plain and anti-friction bearings, gears and chains—despite 


8 ADVANTAGES 
of the ALEMITE OIL-MIST System 


1. Continuous Lubrication—Constantly deposits fresh, clean 
film of oil on all surfaces of all bearings in the system. 

2. Fully Automatic Lubrication—Can start and stop with oper- 
ation of machine switch. 

3. Elimination of Guesswork— No bearing can be over-looked, 
nor over-lubricated! Every bearing picks up only as much Oil- 
Mist as it needs, 

4. Reduction of Bearing Temperatures—Acts as bearing cool- 
ant, can lower bearing temperatures as much as 20° F. 


Alemite Oil-Mist Lubricates ALL Types of Mechanisms 





a 
a 
Anti-friction Plain Gear 
Bearings Bearings 
A PRODUCT OF 


ALEMITE 


A Product of STEWART-WARNER CORPORATION 


STEWAAT 
WARKER 





OIL-MIST 
AUTOMATIC LUBRICATION 


multiplies bearing life...cuts product spoilage 
..-boosts machine output in almost every industry! 


































variations in load, temperature or speed. Amazingly sim- 
ple, continuous and fully automatic... Alemite Oil-Mist 
eliminates the waste and uncertainties of the “human ele- 
ment” in lubrication. 

Let us show you how Alemite Oil-Mist provides more 
efficient, foolproof lubrication, at lower cost! Mail coupon 
below for a graphic demonstration! 


5. Reduction of Types of Oil—Reduces number of oils that 
must be stocked, handled, and applied. 


6. Elimination of Downtime—All bearings in the system are 
constantly lubricated while machines continue to operate. 

7. Extension of Bearing Life—Multiplies bearing life many 
times. Life of grinding machine bearings has been extended 
from 400 to 7,000 hours! 


8. As High As 90% Less Oil Consumption—Alemite Oil-Mist 
usually consumes about 49 the amount consumed by any other 
oiling method! 


Alemite Division of Stewart-Warner, Dept. LL-116 

1850 Diversey Parkway, Chicago 14, Illinois 

[] Please send me a FREE copy of your new and complete Oil-Mist 
catalog. 

[_] Please have your Alemite Lubrication Representative arrange a 

no-obligation demonstration. 








My Nome 






Title 






Company 






Street 





City 


attention... 


WIN EXPENSE PAID TRIPS TO 
AoA FRANCISCO and NEW YORK 


PLUS CASH AWARDS IN 1957 


CHARLES T. MAIN AWARD 


$150 cash prize and trip to 
New York for the best paper on 
the subject of, “A Critical Analysis of 


FOR RULES COVERING , Student Sections of the National Engineering Societies.” 


ELIGIBILITY, PREPARATION OLD GUARD PRIZE 
AN D CLOS ING DATES he ede tans and New York. 


FOR THESE AWARDS 
UNDERGRADUATE STUDENT AWARD 


$25 cash prize plus trip 


CONSULT YOUR %) sven 
FACULI AD VISER POSTGRADUATE STUDENT AWARD 
$25 cash prize plus trip 
NOW! 4 ssostietre 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
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Skilled mechanic putting finishing touches to a National Torque 
Converter shaft assembly prior to its final installation in a hous- 
ing assembly, after which the unit will receive its final tests. 





q 4 enna 


F f 


The National Torque Converter is a dependable 
“constant horsepower” unit 


Simple design, rugged and durable . . . precision parts and your equipment will deliver more work per unit 
P : P per operator per day ... every day... with minimum 

assembled by skilled, experienced mechanics. . . standard maintenance . . . with extended service life. It can be 

: i : truly called a “‘constant horsepower’’ device. 

and special tests of parts, of sub-assemblies, and of Mach Sallend ‘Decuns Camsatacie-aviiinstete, 
completed torque converters integrated unit tailored to the application. And with a 
choice of 6 basic hydraulic circuit sizes, each with a 
range of input ratings, the National Torque Converter 
formly smooth transmission of power from engine or can be matched exactly to prime movers of 100 to 1000 
motor to the job or load. All the shock of quick starting hp in a wide variety of industrial applications; construc- 
and fast acceleration of the load is absorbed hydraulic- tion, excavating, drilling, earth-handling, logging, and 


ally by the torque converter. This enables the engine mining equipment. 

to attain its optimum speed quickly and to deliver its Why not let a National Supply engineer study your 
full horsepower constantly . .. and without lugging power-transmission problems and tell you just how 
or stalling. National Torque Converters can help you? Or send for 


Result: Job or work cycles will be completed faster a copy of our Bulletin No. 468. 


THE NATIONAL SUPPLY COMPANY 


INDUSTRIAL PRODUCTS DIVISION 
Two Gateway Center, Pittsburgh 22, Pa. 





That is why National Torque Converters provide uni- 


Pace-setters in the progress of 


industrial power transmission 


ENGI 
N YEARS AHEAD! 


Will.your income and location 
allow you to live in a home 


like this 


spend your 


leisure time like this2 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

...there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 
you'll be where you want to be professionally, 


(2 


poucias \S 


and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 

For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


First in Aviation 
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HYDRAULIC PRESSURE 


HIGH PRESSURE VALUES — 
AT LOW PRESSURE COSTS 


This patented RACINE PRESSURE BOOSTER builds pressures as 
high as 5000 psi. With it you can economically multiply the pres- 


sure from your low pressure pump as much as seven to one 


It allows you to use low pressure at low cost for many operating 
and closing actions. High pressures to 5000 psi, automatically cut 
in for final forming and holding operations, or curing cycles on your 
machine. 

Simple design, pressure lubricated, rugged parts and the use of ex- 
tremely high tensile materials make RACINE Pressure Boosters 
practically indestructible They last for years and years with little 


maintemance or repair. 


If you need pressures to 5000 psi, write us now. Learn how you 


can have “High Pressure Values at Low Pressure Costs.” 





BOOSTERS 


OTHER RACINE 
HYDRAULIC PRODUCTS 


MODEL @ 
Variable Volume 
Vane Type 
Hydraulic Pump 





a 


4-WAY VALVE 


Twin Solenoid 
Pilot Operated 





FLUID MOTOR 
Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 





RESERVOIR 
With Control Panel 
Designed to your space 
and circuit requirements 





RACINE HYDRAULICS & MACHINERY, INC, 


2076 Albert Street 
RACINE, WISCONSIN, U.S.A, 
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NEW DEVELOPMENTS in flutter, vibration, 
electronics, many other specialized fields: 


You can accelerate your own career considerably 
by working with us on some of the most advanced 
problems in the aviation industry —the problems of 
high performance aircraft, supersonic and hyper- 
sonic designs of the present and the future. 

This high speed research includes design and 
test in Vibration, Aeroelastic and Flutter analyses, 
analog and digital computer techniques in Elec- 
tronics, and many more, 


EXCEPTIONAL OPPORTUNITIES NOW 


The opportunities at North American, Los 
Angeles Division, are many and varied. You work 
surrounded by activities of a highly interesting 
nature, using facilities of the most advanced type. 
You'll enjoy wide scope for your talents, and you'll 
particularly like the climate of individualism and 
team spirit that exists. Your associates will be 
people who respect your opinions and professional 
status. Check the openings listed below. 


OPENINGS ARE IMMEDIATE. PROFESSIONALLY QUALIFIED WOMEN ARE WELCOME 
Recent Aeronautical Engineering Graduates * Recent Mathematics Graduates (Women) « M. E. Graduates 
with Vibration Experience « Recent Electrical Graduates, for Lab. work « Experienced Flutter Engineers (Aero- 
nautical, Mechanical Engineers, Physicists, Mathematicians) * Experienced Vibrations Engineers « Experi- 
enced Instrumentation Engineers, electrical background « Experienced Analog or Digital Computer Engineers, 
either Electrical, Mechanical or Aeronautical Engineers, or Physicists. Heavy analog experience desirable. 


ALSO NEEDED: Aerodynamicists, Systems Engineers, Instrumentation Engineers, 
Aero-Thermodynamicists, Aeroelastic Engineers, Cycle Analysis Engineers 


Contact Les Stevenson, Engineering Personnel Office, Dept. 56-11 ME 
North American Aviation, Inc., Los Angeles 45, California 


North American Aviation, Inc. is doing research and development on the X-15, a manned 
aircraft for investigation of speeds and temperatures at very high altitudes. 


Los Angeles Division 


NORTH AMERICAN AVIATION, INC. 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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MODERN > 


STOKER-FIRED| 2. 


BOILERS 


Despite the relatively wide extent to which oil — and gas — have come 
into use for firing industrial boilers, the fact remains that coal continues 
to be the most economical fuel available in many areas. 

Moreover many potential coal users are unaware of the tremendous 
improvements that have been made in recent years in the design and 
general effectiveness of mechanical stokers. Here at Combustion vir- 
tually the entire stoker line has had extensive design changes, all 
directed at improved performance. But overall performance is tied 
in inescapably with boiler performance. At Combustion you have the 
important advantage of dealing with a leading boiler manufacturer that 
also offers the most complete line of stokers available anywhere. You 
are assured, therefore, of a completely coordinated design comprising 
stoker, boiler, furnace and—if desired — heat recovery equipment 
and/or auxiliaries, all engineered specifically for your particular re- 
quirements. 

Displayed below are three — of the many —C-E stoker-fired boiler 
designs which, collectively, are suitable for any coal-firing conditions. 

At the right is illustrated the latest — and largest — example of the 
C-E Bark-burning Unit, a design pioneered by Combustion and now 
widely used for burning bark, hogged-wood and other waste wood fuels. 

So — when you are in the market for coal or other solid-fuel-burning 
units it will certainly be to your advantage to find out what Combustion 
Engineering has to offer. Our engineers will be glad to discuss your 
needs with you or your consultants. B-892A 











THIS C-E VERTICAL-UNIT BOILER, TYPE VU-10 
fired by a C-E Underfeed Stoker, Type E is for 
a dairy. Capacity is 30,000 Ib steam per hr at 
150 psig. VU-10 Boilers are available for 
capacities from 10,000 to 60,000 Ib of steam 
per hr. They are often equipped with C-E 
Spreader Stokers. dump grote type. 


COMBUSTION ENGINEERING 


Combustion Engineering Building © 200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING—SUPERHEATER LTD. 





ONE OF TWO DUPLICATE UNITS for a chem- 
ical company comprising C-E Vertical-Unit 
Boilers, Type VU-40 fired by C-E Spreader 
Stokers, continuous discharge type. These 
are baffleless boilers designed for a capacity 
of 150,000 Ib steam per hr at 900 psig and 
808 F. Coal is Eastern Bituminous. 
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C-E BARK-BURNING UNIT for a paper com- 
pany. This is a very large unit; capacity — 
450,000 ib steam per hr, operating pressure — 
1335 psig; total steam temperature — 958 F. 
It is designed to burn bark, natural gas, oi! or 
any combination thereof. These units are in 
service for capacities as low as 20,000 Ib of 
steam per hr. 











THIS C-E UNIT is being installed for a soap 
company. It comprises a C-E Vertical-Unit Boiler, 
Type VU-50 fired by a C-E Traveling Grate 
Stoker. Coal, used is Midwest Bituminous. This 
boiler is designed for a capacity of 100,000 Ib 
steam per hr at 850 psig and 585 F. It is an 
outdoor type unit. 














STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOIL PIPE 
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ENGINEERING 
DEVELOPMENT 


Argonne National Laboratory 

Fast Exponential Assembly showing 
5:1 ratio, 10 fuel plates and 

5 dilution plates per fuel can. 


BASIC RESEARCH 


The crystal table and the optical system of the 
7.7 meter bent crystal gamma-ray spectrometer 


... 70 million dollars in facilities ... devoted to sig- 
ewe,e nificant basic research and engineering development 
Facilities ...actively supporting the individual investigator 

as well as the engineering team... 
of Unique research tools and machines that have 
attracted world-wide attention... facilities that 
h 2 promote a continuous expansion of theoretical and 
Leaders ip experimental knowledge . . . convenient technical li- 
braries and machine shops located throughout the 
site . . . complete facilities for processing technical 

papers 


. Now expanding our staff for the first time in a 
number of years... Argonne offers Physicists, Chem- 
ists, Biologists, Metallurgists, Chemical Engineers, 
Mechanical Engineers, Electrical Engineers an op- 
portunity to become associated with the nation’s 
senior atomic energy center. 


Vt OHV Professional Personnel Office 
P.O. Box 299 
Lemont, lilinois 


ee Fs. LABORATORY 














DIAMOND ROLLER CHAINS 














) / YES, that’s the 
“DIAMOND trade mark! 


THE SIGN OF UNIFORM QUALITY 


Ever since Diamond Chain Company was established 
over 65 years ago—all effort has been focused on one 
product—Roller Chain. 

The high zniform quality, the extreme smoothness of 
operation, reserve strength and long-life : 
dependability of Diamond Roller Chains now i a\\ 

mean more than ever before—good 










4 
@ 


reason for their constantly increasing use 

on the finest machines and equipment 

made by America’s leading 

manufacturers. 

Because of the ever-widening field 

of application, you, too, will find it 

helpful to get practical 
recommendations from our 

experienced engineering staff. 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 
Dept. 413,402 Kentucky Ave., Indianapolis 7, Ind. 
Offices and Distributors in All Principal Cities 
Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER 





. ROLLER 
fate CHAINS 
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JUST ISSUED! 


THE NEW 1997 
MECHANICAL CATALOG 


15,000 copies of engineering’s most valuable 
workbook are now ready for you. 


This new edition contains: 


50,000 listings of over 5095 products 
3,500 manufacturers 


320 and more pages of detailed drawings, 
photographs and other 
specific product data. 


Manufacturers are cross-indexed to speed 
locating everything from absorbers to zinc 


oxides. 





For 46 years, Mechanical Catalog has been the authoritative source 
of information in the selection of engineered products and has 


proved to be one of the most valuable ASME services for its members! 


If you have not already requested your copy... 


fill out and mail this coupon now. 


Mr. C. E. Davies, Secretary 


THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 


29 WEST 39TH STREET, NEW YORK 18, N. Y. 


Please send me my copy of the 1957 Mechanical Catalog. 
| have not previously requested a copy. 


Name__ 
Title___ 
Company 


Business Address 
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“And I say it has to be 
an ALDRICH PUMP!” 


The heart of any central hydraulic system is the pump. And if 
the pump is an Aldrich you can be sure of 100% availability of 
hydraulic power, with either oil or water. 


The very simplicity of the Aldrich Direct Flow design means 

horizontal straight line flow from suction to discharge. Reduced 

space between valves results in higher volumetric efficiency. 

Fluid-end sectionalization for fast, easy maintenance; change- Four 5" strake Aldrich Direct Flow 
e : a ° Pumps on die casting service in 

able plunger sizes; and interchangeability of parts are addi- cubbucibisaidichandidendiies. 

tional reasons why Aldrich Pumps have earned a reputation for These pumps ore handling 250 

dependable, low cost performance on applications such as die gpm at 1500 psi. 

casting, hydraulic press operation, roll balancing, descaling and THE 

hydraulic testing. 

For your tough pumping problems, it pays to specify Aldrich. 

Write today for a copy of Data Sheet 100, a condensed catalog 

and selection chart covering our entire line. The Aldrich Pump PUMP COMPANY 

Company, 29 Pine Street, Allentown, Pa. 
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NEW POWER FACTS 
AT YOUR FINGERTIPS 


22nd NATIONAL EXPOSITION 
f POWER & 
MECHANICAL ENGINEERING 


Under auspices of ASME 


NOV. 26-30, 1956 
in NEW YORK’S great new COLISEUM 


HUNDREDS OF ABSORBING EX- 
HIBITS showing new equipment, new 
techniques, new applications in every field 
—including ATOMIC ENERGY —will be 
There is no better way of getting on the ae comnts ue e-cnePrannenepee - 

vances with which your business must 


inside track of what’s new in every phase keep pace! NEW IDEAS-—yours for the 
of power production and use than by at- taking—will stimulate your thinking and 
tending this fact-filled exposition! profit you over and over again. 


PLAN NOW to come, and to bring your key men. 
SAVE TIME —write today for advance registration to 


Your progress is keyed to your supply of 
ideas, and in today’s competitive markets, 
it’s vital to be refreshed from time to time 
with new facts, new “wrinkles,” new trends. 


22ND NATIONAL EXPOSITION OF POWER & MECHANICAL ENGINEERING 


480 Lexington Ave., New York 17, N. Y. 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY @ 2508 
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“And I Said I'd 


Never Use a 
Drafting Machine” 











Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report: 
Bruning Equipoise Drafters cut drafting time over conventional 
Bruning Counterbal- equipment up to 40% on most jobs, up to 50% on some structural 
ae se eee ne dra*vings — beat any other drafting machine they ever tried. 
Seaueuindiont oenat But prove it to yourself! See how fast you’ll work with one precision 
accurate drafting on instrument combining T-square, straightedge, triangle, protractor, 
a. a te and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter “float” into place. 
Find how easy it is to rotate, turn, and lift this drafter — all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don’t overlook the special scale 


tg Equipoise lock that makes it easy to change the scales, holds the scales rigid. 
Drafters are available - 3 a ° 
with either the Civi! Your own test will convince you of the superiority of a Bruning 
Engineer protractor Equipoise Drafter. Mail coupon today! 

head, shown here, 
with its special azi- 
muth scale, or the 
an protractor Charles Bruning Company, Inc., Dept. 114-N. 
pen, 4700 Montrose Ave., Chicago 41, Illinois 
Please send me the free booklet on Bruning 
Drafting Machines. 


(BRUNING) '~- ~—| 


a eet | 

















America’s Largest Supplier of Engineering Address 
and Drafting Equipment. 





County State 





CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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WANTED! ENGINEERS TO HELP MAKE 
LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


With complete weapons system re- 
sponsibility for the SM-64 Navano 
Intercontinental Guided Missile, North 
American is engaged in one of the most 
challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex problems 


Instrumentation Design, Development & Application 
Structures, Stress, Flutter and Aeroelasticity 
Hydraulic, Pneumatic & Servo Engineering 
High Temperature Materials Engineering 


Missile Airframe Design 
Aerodynamics 


Engineering Flight Test 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge...men who are really excited 
about this new missile science. Are you 
one of them? 


Please contact us for the full story: 


Component and System Reliability Engineering 
Armament Systems & Components Engineering 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 
and professional advantages of a career 
in North American’s Missile Develop- 
ment Engineering. 


Standards, Drawings Checking, Specifications Writing 


Thermodynamics 


Mechanical & Electrical Design 


Contact: Mr. M. Brunetti, Missile Engineering Personnel 
Dept. 91-11ME, 12214 Lakewood Boulevard, Downey, Calif. 


NORTH AMERICAN AVIATION, INC. YY 


FO, yf TT, 
7) Hi Wii 
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FOR COMPLEX FABRICATION. In chemical plants, these 
Stainless Steel acid catchers are used to remove 
dilute sulfuric acid from gases. Continental Boiler & 
Sheet Iron Works in St. Louis fabricated the units 
Notice the complicated curves in the helix plates, and 
the neat joinery . . . a tribute to fine craftsmanship 
and the workability of Stainless Steel. 


| ‘ 1:4 
B Praiong engine tite 


HECK OIL NOW! 


FOR ABRASION AND CORROSION RESISTANCE. Oil can 
racks stand out in all kinds of weather, and the sup- 
port strips are constantly rubbed and knocked by the 
heavy cans of oil. Modern Metal Products Company 
of Greensboro, N. C. makes the strips out of Stainless 
Steel so they will stay bright and new-looking, and 
never get banged out of shape. 


NOTHING can equal 
Stainless Steel 


In its combination of desirable properties 


No other design material can match Stainless Steel in its com- 
bination of desirable properties: corrosion resistance, strength 
and hardness, beauty, cleanability and easy fabrication. When 
seeking a source of supply, remember that United States Steel 
offers you the widest range of types, finishes and sizes. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Tamm ne seacacare USS STAINLESS STEET, 


are made by the Eastern Steel Rack Company, 

Boston, Massachusetts, for use in cold storage 

rooms. They are easy to clean, and offer a sani- SHEETS - STRIP * PLATES - BARS * BILLETS 
. =e -reaiats . be 

tary, corrosion-resistant surface for food prod PIPE « TUBES * WIRE « SPECIAL SECTIONS 

ucts of all kinds. 





UNITED STATES STEEL 











SETTING 
THE 
TAGE 


for a Better Breathing 
Dower Auditouun 


Another ventilating assignment for Clarage. 
5 5 > 





* 


One of the features of the remodeled Denver 
City Auditorium is a new “respiratory system” 
using these Clarage Type HV Fans and a 
Clarage Type V Air Washer. 

Here, as in so many other notable build- 


ings the nation over, Clarage equipment was 


chosen for its recognized ability. Quiet... 
economical . . . and, most assuredly, de- 
pendable. 


Make sure your investment in air handling 


and conditioning is a profitable one. Investi- 





gate the equipment we have perfected for 


Denver Post photo 


OWNER: City of Denver. Architect: G. Meredith Musick. General Contractor: ae e licati CLARAGE FAN 
Newstrom-Davis & Company. Heating, Ventilating and Air Conditioning Con- every type OF applic ation. — ae! 2S 
tractor: Trautman & Shreve, Inc. Structural Engineer: Phillips-Carter-Osborne, Inc. COMPAN Y, Kalamazoo, Mic higan. 






..- dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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the BIGGEST NEWS 
in expansion joints 
since the equalizing ring 


New Zallea Duo Equalizing Expansion Joints 
represent a major advance in expansion joint 
design. Years of continuous research have 
resulted in an expansion joint that lasts longer, 
is substantially smaller and lighter, and has 
greater stability than any other available 
expansion joint. 


























Longer life. Hundreds of cycling tests to destruction 
prove that Duo Equalizing Expansion Joints last as 
much as 40% longer than Self Equalizing Expansion 
Joints at the same pressure and movement. 


Lighter weight. Weight of the expansion joint has been 
reduced as much as one-third. Handling and 
installation are easier. 


Shorter length. Overall length has been reduced 

as much as 30%. 

Greater stability. Reduction in ratio of length to 

diameter means higher stability at high test pressures 

—no need to support the expansion joint to prevent buckling 
during hydrostatic testing. 


Sizes and traverses. Sizes range from 3’ diameter 
to 72” diameter, for traverses up to 715” ina 
single unit or 15” in a double unit. 


Working pressures. Although normally intended for 
150 and 300 psig working pressures, Duo Equalizing Expansion 
Joints can be designed for higher pressures. 


Service. The Duo Equalizing Expansion Joint is 
preferred for all outdoor piping systems subjected to 
atmospheric temperature changes—as well as for 
institutional and other services that operate on 
frequent on and off cycles. 


Get the complete story of the new Zallea Duo 
Equalizing Expansion Joint in our newly 
published 72-page Zallea Expansion Joint 
Manual. Write today, on your Company 
letterhead, for your copy of Catalog 56. 
Zallea Brothers, 820 Locust Street, 
Wilmington 99, Delaware. 





expansion joints 


Zallea Brothers, Wilmington 99, Delaware « World’s largest manufacturer of expansion joints 
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WESTINGHOUSE now offers you 
1 
ENGINEERS! immediate opportunities to 


solve problems in atomic propulsion 


Work in nuclear energy with 
the company that powered 


the Nautilus... first atomic sub! 
NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility — from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 
— whether you are a professionally established engineer, or 
just starting your career. Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 


increases. 


IMMEDIATE OPPORTUNITIES FOR: 


MECHANICAL ENGINEERS — experienced in heat 
transfer, high-pressure piping, layout, pressure 
vessels, mechanisms, valves, etc. 


SEND YOUR Mr. John D. Batey, Dept. 131, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
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me of a good product travels far... 


ROSS SURFACE CONDENSERS 


serve power plants everywhere 


Pre-eminence of Ross engineering and manu- condensing and heat exchange problems. 
facturing has won many customers . . . and New Bulletin 8.2K1 gives you the reasons 
kept them . .. here and abroad. why. Write for your copy, please. Ross Heat 

Public utilities, municipalities, industries, Exchanger Division of American-Standard, 
institutions, office buildings . . . some equipped Buffalo 5, N. Y. In Canada: American- 
with large twin bank designs, others with Standard Products (Canada) Limited, Toronto 
smaller single bank units ... number among 5, Ontario. 
Ross installations which date back 40 years. 


Long a leading, exclusive producer of heat 
exchange and condensing equipment .. . long 
a pace-setter with major innovations . . . Ross 
has a versatile experience to offer in the inter- 
pretation and fulfillment of your requirements. 
Consulting engineers, contractors, architects or 
plant men’... whoever specifies . . . all like to 
work with Ross engineers in the solution of 
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Check This Check Valve 


and keep your troubles in check 


of 
Chapman ne Check Valve 
<\ 





Everything works in your favor. 

With Chapman’s Tilting Disc Check Valve there’s no vi- 
bration, no fluttering, no noise. There’s no slamming, with 
usual piping arrangements, no banging to cause damage to 
system or valve. There’s no grinding, scraping or wearing 
to either the disc or seat. 

All of this means less headaches to you . . . both physical 
and financial headaches. The smooth, sure, quiet action 


means less, much less, maintenance over the longest period 








under toughest operating conditions. 
Chapman Tilting Disc Check Valves with money-saving 
Here’s the idea in back of it all. When 


advantages like these are available in iron and steel, with 

. : the flow is on, “‘airfoil’’ disc is held firmly 
standard end to end, for handling fluids or gases under a against stops in the body. When the flow 
. , . . drops, disc balances itself quietly on 

. Ww no a 

wide range of pressures. They’re listed and shown in our Slctieccen Wika Wildes dx Wilken whee Gee 
Catalog 30-A. Send for it and check the valves you need for stops, disc drops quickly and tightly on 
is . special bevel seat. It’s as simple as that. 
replacement or new piping systems, right now. It’s as sound as that. And valve men will 
be pleased when they see that enough 
room is given around disc to cut down 


The CHAPMAN Valve Mfg. Co. flow resistance. 


INDIAN ORCHARD, MASSACHUSETTS 


The Valve That Goes with the Flow 
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lf you’re expecting to read another offer of career 
opportunities presented on a silver platter, together 
with a certified rosy future neatly packaged in Fate- 
proof plastic—stop right here. 


On the other hand, if you realize that all the bright 
promises and special inducements in the world cannot 
alter the fact that hard work, ability, and the drive to 
apply them are the things that make and seize real 


opportunities—you’d do well to read on. 


Don’t get the idea, because of the foregoing, that we 
underrate ourselves in any way. Quite the contrary. 
We know that our work—design and development of 
nuclear weapons—is as important as any being done 
today. We know that our working conditions and 


MECHANICAL ENGINEERING 


‘TO 'YOQU-— 
THE MAN WITH 
‘CONFIDENCE IN 
HIS OWN 
ABILITY 


employee benefits are second to none. We know that 
we provide real opportunities for growth and advance- 
ment—for qualified people who have what it takes. 
We know, too, that living conditions at our locations 
—in terms of climate, housing, schools, recreation, 
and cultural facilities—are hard to match anywhere. 
At the same time, we know that it’s up to you to 
decide whether or not you agree with us. We also 
have the idea that it’s up to you to convince us of 
your ability. 

If you'd like to know more about us—our work, our 
background, and both our laboratories, one in Albu- 
querque and one near San Francisco, we’ll be happy 
to send you our illustrated brochure that tells the whole 
story. Just write to Staff Employment Divisioa 553. 


SAN DLA 


CORPORATION 


ALBUQUERQUE, NEW MEXICO 
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Ric-wil offe.s WORLD WIDE 


Sewice for Prefabricated Piping Systems 


Over 75 field offices, both national and international are at your disposal 
on any project dealing with prefabricated piping systems. These field 
representatives offer on the spot assistance in planning, delivering and 
installing underground or overhead piping. A Ric-wil representative 
will be glad to discuss plans involving steam, hot water or oil distribu- 
tion lines .. . and he represents the world’s largest supplier of prefab- 
ricated piping systems. 


For the name of your nearest representative or the catalog covering 
the Ric-wil line, call or write the home office. 


Quality Piping Systems... 
... of Exceptionally High Thermal Efficiency 
SINCE 1910 


prerasricareo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
IN CANADA: THE Ric-wil, comPANY OF CANADA LIMITED 
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY * Berkeley. . Livermore 
os 





At UCRL’s Livermore, California, 


FM 


interior view of drift tubes in high-current 


linear accelerator designed to deliver 250 ma of 3.6 Mev protons or 7.8 Mev deuterons 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 
in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory’s unique 
scientist-engineer task force teams. 

There are many such teams. And what you can do as a member, 
is limited only by yourself—your ability and your interest. 

For UCRL is directed and staffed by some of America’s 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research— today’s most expansive 
facilities in that field...and wide-open opportunities to do 
what has never been done before. 


fields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
photography (including work in the 
new field of shock hydrodynamics), 
reaction history, critical assembly, 


TRONICS ENGINEER, YOU may be in- 

volved in a project in any one of 
many interesting fields, as a basic 
member of the task force assigned each 
research problem. Your major contribu- 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
at improvising and the requisite imagi- 
nativeness to solve a broad scope of con- 
sistently unfamiliar and novel problems. 


|: YOU are @ MECHANICAL OF ELEC- 





If you are a CHEMIST Or CHEMICAL LIVERMORE, CALIFORNIA 


ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 


projects and opportunities. 


nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 
your own choosing and to publish your 
findings in the open literature. 

And for your family—there’s pleas- 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


You can help develop 
tomorrow—at UCRL today 
Send for complete information on the 
facilities, work, personnel plans and 
benefits and the good living your family 
can enjoy. © UCRL 


DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


Please send me complete information describing UCRL facilities, 





chemistry. The chemical engineer is 
particularly concerned with the prob- 





lems of nuclear rocket propulsion, Name 


weapons and reactors. porn 
C 





If you are a PHYSICIST Or MATHEMA- 


Zone. State 
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TICIAN you may be involved in such City 
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@ A new dual-beam cathode-ray oscillograph 
with facilities for precise observation, comparison 


and measurement of two related:a-c or d-c signals. 


Has two complete vertical amplifiers with response 
flat to d-c and uniform within 30% to 300 kc. 
Amplitude measuring on both channels includes 
16 ranges from 400 volts full scale to only 4 milli- 
volts for full deflection to scale limits. The most 
sensitive range permits a-c or d-c measurements in 
the microvolt region. Balanced input is available 
on the seven most sensitive ranges. 

High-level, accurate, calibrated, linear sweeps; 
automatic beam gate; sweeps range from | sec./ 
inch to 2 usec./inch in 19 steps common to both 
channels. 

X-amplifier provides up to 20 inches of undistorted 
sweep expansion; external horizontal input to 


either or both channels. 


bik 
sodinn: TOFU S00 


CATHODE-RAY OSCILLOGRAPH 


AND FOR THE RECORD... 


™ 


7 


TYPE 296 


Versatile, economical 35 mm 
general-purpose oscillograph 
record camera with f/2.8 
lens. Price $149.50 


TYPE 299 / 


General-purpose recording 
camera accepts variety of 
backs for 120 size roll film, 
cut film or film pack; inexpen- 
sively converted into print-a- 
minute Polaroid Land camera. 

Price $265.00 


TYPE 302 


For permanent records in just 
a minute with Polaroid-Land 
back; by simple, inexpensive 
change of backs can be adapt- 
ed for general-purpose record- 
ing with other than Polaroid 
films. Price $285.00 


TYPE 321-A 


Continuous motion or single- 
frame recording on 35 mm 
perforated or unperforated 
film or recording paper; film 
speeds variable in steps from 
0.8 to 3600 inches/minute. 
Price $1050.00 
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GRAMIX vanes 
in Lzashoy * pump 


wear only .031’ per 
ONE MILLION GALLONS 








The Gasboy Super ‘‘200” gasoline pump is manufactured exclusively for farms, fleets, and industry by 
Wm. M. Wilson’s Sons, Inc. in Lansdale, Pa. These pumps have proven to be accurate, efficient and 
F dependable. But, what naturally interests us and will interest you, as a manufacturer or designer, are 
the GRAMIX vanes in these pumps. Tests reveal that the GRAMIX Grade 41 vanes still operated perfectly 
after pumping over 1,000,000 gallons of gasoline. During this endurance test, the vanes travelled 
4 around the inside of the housing a distance equal to 13,000 miles, or more than half way around the earth! 


Not only these particular vanes, but hundreds of other GRAMIX parts are doing a successful 
job in appliances, aircraft, automobiles and an amazing variety of products. GRAMIX 

parts are die-pressed to close tolerances, and need no machining. They are strong, 

they are self-lubricating. The many 
factors that make GRAMIX a useful 
material for so many different products 
fills a small book. For your copy 

of this booklet write us today. 










THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
a : NoveMser, 1956 - 143 





vi 


TURBOMACHINERY 


CONTROL 
DEVICES 


ENGINES 
SYSTEMS 


<¢— COMBUSTION 
DEVICES 


Cut-away sketch of a 
liquid propellant engine 


R & D Engineers: can you fit into 
this picture? 


Chances are that one of the areas of engi- 
neering listed at the right will fit you like 
a glove! All you need be is a research, de- 
velopment or design engineer with a desire 
for challenging work and pertinent back- 
ground experience. 

ROCKETDYNE needs men with special 
talents to help design and develop rocket 
engines for long-range and intercontinental 
missiles. Its Propulsion Field Laboratory 
—located on a 1700-acre site in the Santa 
Susana Mountains a few miles west of Los 
Angeles, California—is the largest rocket 
engine testing facility in the Free World. 
Here, and also at our new design, develop- 
ment and engineering facility in Canoga 
Park, you will find the rewards of leader- 


ship—good salary, personal and profes- 
sional recognition, exciting work and secure 
future. For the full story on ROCKETDYNE, 
send for your free copy of “The Big Chal- 
lenge”—a fact-filled booklet explaining 
Rocket engines and engineering. 





Turbomachinery 
Thermodynamics 
Hydrodynamics 
(Centrifugal & axial flow pumps) 
Stress Analysis 
Mechanical Design— 
for high speed turbines, 
pumps, gearing, bearings, 
rotating seals. 


Combustion Devices 
Thermodynamics 

Heat Transfer 
Hydrodynamics 
Combustion Mechanics 
Ignition 

High Temperature Design 
High Pressure Design 


Control Devices 
Servo Systems 
Pneumatic Design 
Hydraulic Design 
Combustion System 
Fuel Start Systems 


Engine Systems 
Engine Installation 
Systems Design 
Structural Design 
Pneumatic Systems 
Hydraulic Systems 


Several select positions are 
also -available for analytical 
and theoretical engineers in 
the following activities (which 
are concerned with the com- 
plete rocket engine): 


APPLIED MECHANICS — Senior 
dynamicists and stress ana- 
lysts with advanced abilities. 


SYSTEMS ANALYSIS —for per- 
formance and numerical 
analysis, and reliability. Also 
design analysis involving 
complex systems engineering 
concepts combining gas 
dynamics, heat transfer, ther- 
modynamics and fluid flow. 


A. W. Jamieson, Rocketdyne Engineering Personnel Dept. ME1156, 


6633 Canoga Avenue, Canoga Park, California 


Please send me a free copy of “The Big Cha!lenge.” 


Name__ 








Home Address_ 
Degree__ 


School 


ROCKETDYNE 


A Division of North American Aviation, Inc. 


BUILOERS 
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NEW! 


se Brings “‘Inside”’ Reproduction with- 

in the Means of the Smallest En- 
gineering Firm or Department! 
Now, with your low-cost, versatile 
Model 300, you can make high quality 
prints when you want them—rapidly, 
privately, and in any quantity. You 
can exercise complete control over 
valuable originals at all times. 


HME Provides Large Companies an 

Economical Way to Supplement 
Main Reproduction Centers! 
With its compact size, big printing 
width, and low cost, the Model 300 
is an ideal helper for your big repro- 
duction machine. Strategically located 
throughout your company, Model 
300s can bring new speed, conven- 
ience, and efficiency to your reproduc- 
tion operations. 





(BRUNING 
oe 


Specialists in Copying Since 1897 





Best Process! Best Machines! 
Best Selection of Materials! 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
In Canada: Charles Bruning Co. (Canada) Ltd., 105 Church St., Toronto 1, Ont. 
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30" 


FULL 30-INCH 
PRINTING WIDTH! 


BRUNING 


Copytex Model 300 


Here it is! The compact, low-cost reproduction machine that 
offers all the versatility and big printing width of a large, ex- 
pensive whiteprinter! 

Just think—you can make sharp, black-on-white prints in 
seconds of a drawing or tracing up to 30 inches wide by any 
length. And anyone can operate the Model 300 after only brief 
instruction. One fingertip control turns the machine on_or off, 
and regulates its speed. Exposure and development are auto- 
matically synchronized. 

The new Copyflex Model 300 is ideal for drafting rooms and 
offices because it can operate anywhere without annoyance to 
personnel in the vicinity. It is clean, quiet, and odorless. No 
exhaust venting, plumbing, or accessory equipment required. It 
needs only a connection with a 115-volt AC outlet for operation. 

If you’re pressed by the boom in production for more and 
more engineering prints, the all-new Copyflex Model 300 is your 
answer! Its low initial cost combined with outstanding economy 
and convenience of operation and maintenance make it your 
soundest, low-cost investment of the year. Mail coupon today! 
You'll be glad you did! 

















At Last! A Small Whiteprinter 
that Makes BIG Prints! 


rT —_—_—— se a w= —_—_——— ee aie a 
| CHARLES BRUNING CO., Dept. 113-N 
| 4700 Montrose Ave., Chicago 41, Ill. 
oe we ag me information on the all-new Copyflex 
e ; 
| 
| Name Title 
ge 
P 
| Address 
l 
ity County State 
iE aueR abcde vas tetgpichnaienmdemaseimadeeeanae aie 
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Impossible in Powdered Metal? 


PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill. 
Ollie J. Berger Company © 2059 East 72 Street 


CINCINNATI, Ohie 
William H. Broxterman ® 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisier Co. « 18917 James Couzens 


GIRARD, Penna. 
Daniel F. Marsh e 35 Chestnut Street 


KIRKWOOD 22, Mo. 
Edward F. Higgins, Jr. © 102 West Adoms Street 


WILTON, Conn. 
Girard L. Palmer ¢ Belden Hil!Road 


SYRACUSE, N. Y. 
J.C. Palmer « 712 State Tower Bidg. 


BELLEFONTE, Penna. 
Warren G.Olson « 420 East Linn Street 
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Not at PARKER 


This part—with projections in several planes, not to mention an 
I.D.-O.D. section—looked like an impossible job for powdered metal. 
Yet Parker made it in one press operation—complete—to close tol- 
erances and tight “specs”—at relatively low cost. 

This unusual piece points up the advantages offered by Parker 
powdered metal processing. Tough cost problems of conventional cast- 
ing and machining methods often can be solved. Tensile strength, 
ductility and impact resistance can be closely controlled to meet rigid 
specifications. Powdered metal constituents can be precisely and uni- 
formly blended for a wide range of requirements. 

Parker’s experience and facilities in producing a wide variety of 
powdered metal parts have saved money—and solved problems—for 
many users. Your problem may be one that Parker can solve in like 
manner. Just call the nearest Parker sales engineer listed at the left. 


Parker White Metal Company © 2153 McKinley Ave., Erie, Pa. 


POWDERED METAL PARTS 


2 ee ALUMINUM and ZINC 


die castings 
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Waldes Truarc Rings Permit Better and More Economical 
Design—Fewer Parts, Faster Assembly, Minimal Rejects! 


Viewlex’s ~~ <(ieataaaaaas 


Viewlex, Inc., L.1.C.,.N.Y. solves a variety of fastening prob- 
lems in their new model Change-O-Matic automatic slide 
changer. Assembly time is speeded, parts eliminated, rejects 
lowered, and compact, economical product design achieved. 


Actuating Plate 
and Paw! Assemk 


assembly. One circular self-locking ring (Series 51 

pawl return spring. One external E-ring (Series 5133) r 
tains roller used to prevent gear motion during transport 
cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly. 
Truarc Rings speed assembly, cut rejects, eliminate parts. 





Whatever you make, there’s a Waldes Truarc Retaining Ring de- 
signed to improve your product... to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 

36 functionally different types...as many as 97 different sizes 


WALDES 


| 
\ 

X 
PLAN 
Sel” ' 
ee 


RETAINING RINGS 






Send for new catalog supplement 


Connecting Arm Assembly 


Use of one Waldes Truare Ring (Series 5100) eliminates time- 
consuming riveting over the flange, retains and holds the 
connecting knob captive. A compact, neat design is made 
possible, rejects caused by poor riveting eliminated. 


Detent Lever Assembly 


Truarc E-ring (Series 5133) eliminates use of tapped 
hole and shoulder screw, retains roller which prevents 
over-travel of gear. Assembly is rapid. 


within a type...5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 
and production problems...without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


Waldes Kohincor, Inc., 47-16 Austel Place, L. 1. C.1,N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 -up to date. 
(Please print) 
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WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Appiicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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IDEAL ENGINEERING 


The many advanced aircraft and missile programs 
at Convair San Diego today include: The F-102A 
Supersonic Interceptor, T he Atlas Intercontinental 
Ballistic Missile, The Metropolitan 440 Airliner, 
the new Convair 880 Jet-Liner, and a far-reaching 
study of Nuclear Aircraft. 

Within these vital, highly-diversified Convair 
projects in beautiful San Diego, California, engi- 
neers find the perfect “climate” for a challenging 


and rewarding engineering career. You will find 


Convair salaries, computor and test facilities, 


engineering policies, educational opportunities 





“CLIMATE” 


and personal working advantages the most desir- 
able in the industry. 

What's more, you and your family will almost 
certainly enjoy a new, exciting, happier way of 
life here . . . where the weather year ‘round is 
unsurpassed. 

For a significant engineering career in the 
engineering “climate” you seek, we invite you to 
forward a full resume today. Write H. T. Brooks, 
Engineering Personnel, Dept. 623. 

Generous travel and moving allowances to 


engineers. 


_= ON VAIR.,, 


+f A DIVISION OF GENERAL DYNAMICS CORPORATION = 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 
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POWELL 
Lubricated Lug 


VALVES 










GEAR OPERATED PLUG VALVE (Sectional). 

; 6” and larger, Flanged Ends. 200 
Pound W.0.G. Semi-Steel and A.S.A. 
150 or 300 Pound Steel. 
















BOLTED GLAND TYPE. 6” to 12” 
200 Pound W.0.G. Semi-Steel and 
A.S.A. 150 or 300 Pound Steel. 
May easily be converted to gear 
operation by remov- 
ing stop collar and 

installing a pack- 
aged self-contained 
gear unit. 





SCREWED GLAND TYPE 
(Sectional). 1” to 4”, 
Flanged Ends. Wrench 
operated. 200 Pound W.0.G. 
Semi-Steel and A.S.A. 150 
or 300 Pound Steel. 











Powell Lubricated Plug Valves maintain our 110-year tradition of quality and 
precision. Only the finest available materials are used. And painstaking quality 














control is rigidly enforced through each and every step of manufacture. PERFORMANCE 
Features include quick and positive operation—just a quarter-turn to open or 
close. Lubricant grooves surrounding each port provide a positive seal when the 
valve is closed. In an open position, seating surfaces are not exposed. 

Valve users who want one source of supply for lubricated plug as well as all 

types of bronze, iron, steel and corrosion-resistant valves will want full details 

on Powell Lubricated Plug Valves. VERIFIED 
Available in Steel and Semi-Steel through distributors in principal cities. If 
none is located near you—or if you need help on valve problems—write direct to BRONZE, IRON, STEEL 


AND CORROSION- 
The Wm. Powell Company, Cincinnati 22, Ohio... 110th WEAR kresistANT VALVES 


‘The source ok supply kon all, vabve needs! 
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To plan tomorrow's aircraft... 


—— Brush System 
records performance in 
new supersonic wind tunnel 


NGINEERS at N.A.C A.’s 
Lewis Flight Propulsion 
Laboratory use Brush Record- 
ing Systems to get the facts 
on model performance in their 
new supersonic wind tunnel. 
This work will help determine 
the shape of future aircraft. 
This N.A.C.A. facility has 
a 10’ x 10’ test area with air 
velocities above Mach-2. The 
instrumentation measures 
transient pressures at various 
points, as well as fluctuating 
aerodynamic forces. 
With Brush equipment, test 





BRUSH ELECTRONICS 


results are recorded clearly, 
accurately, instantaneously. 
Brush offers the most flexible 
direct writing systems avail- 
able—a choice of ink and elec- 
tric writing in the same units 
... chart speed range from 10” 
per day to 10” per second. 

For virtually any type of 
measurement, you can obtain 
the facts quicker and easier 
with Brush equipment. Con- 
sult your Brush representative, 
or write Brush Electronics 
Co., Dept. P-11, 3405 Perkins 
Avenue, Cleveland 14, Ohio, 
for complete information 


COMPANY 


3405 Perkins Avenue, Cleveland 14, Ohio OviSiOn OF 


Control room in Lewis Flight Propulsion 
Laboratory of National Advisory Com- 
mittee for Aeronautics, Cleveland, Ohio. 
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Welsbach High Pressure 
Service Gas Valve with 
Revere Arsenical 
Bronze Stem. 









REVERE 


Deep-Drilling Brass Rod 


Increases Tool Life over 
200% for Welsbach 
Why not try it yourself? 








In the manufacture of valves the Kitson Division of The Welsbach 
Corporation, Philadelphia, Pa., has to deep-drill brass rod. Originally 
the rod was free-machining brass. However, when Revere discovered 
the extent of the drilling it was suggested that our Mixture 252, 
@ Deep-Drilling Brass, would be preferable. This was tried, and the 
! machine shop foreman reported that tool life was increased over 
200%. In one item it is possible to bore with a single operation, 
against the former practice of withdrawing the drill three times in 
order to clear the chips. Revere’s Deep-Drilling brass produces 
very small, easily cleared chips. 


Another item is a high pressure gas valve, with a cast body and 
brass rod stem. The rod was changed to arsenical bronze, which 
costs a bit more, but it ended flaking and galling between stem and 
seat, and materially seduced rejects. Still another instance of Revere 
service concerns a hot water heater relief valve. The original model 
. was cut out of bar stock. We suggested a high leaded brass tube, 
hexagon outside, round inside. This greatly reduces machining, has 
a better surface, and a better seat. Costs more by the pound, but 
saves more by the piece. 





Revere salesmen and Technical Advisors are always glad to 
collaborate in seeking ways to save money and improve products. 
Perhaps we can help you! 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
“ Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, IL; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass; — . 
Newport, Ark.; Rome, N. Y. Sales Offices in Principal Cities, Distribu- 


tors Everywhere ? 
















Welsbach Temperature- 
Pressure Relief Valve. 





Pressure Relief Valve 
for water heaters. 


Welsbach Emergency Gas 
Shut-Off Valve, automatic. 


ae 
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HYDRAULIC 
MULTIPRESS® 





MULTIPRESS” 


assembles automatic washer parts daily... by the thousands 


All automatic washers, made at the rate of several thousand per day by Whirlpool- 
Seeger Corporation, require a stamped steel brake disc. 

Rivets assemble the stamped discs to flanged hubs die cast in zinc alloy. The 
two parts are positioned together, rivets passed through small holes in the bottom 
of the stamping, projecting inside the dished portion of the disc. The four rivets 
are then upset, fastening the brake disc permanently to the hub. 

With the 8-ton Denison hydraulic Multipress, the riveting operations are 
performed with perfect uniformity. Smooth, controlled hydraulic action of 
the ram avoids a sharp blow, yet applies the proper pressure to the rivets. 

Your Denison representative can show you how to improve your manufac- 
turing operations, increase quality, cut production costs. Write Denison Engineer- 
ing Division, American Brake Shoe Co.,1174 Dublin Road, Columbus 16, Ohio. 


8-ton Denison 


hydraulic Multipress DE N kT e)," 


HYDRAULIC PRESSES + PUMPS +» MOTORS + CONTROLS : dnOl Lica 
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ATLAS ROLLER CHAIN 


4 
e 


<a. 
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CORROSIVE RESISTANT...COSTS 40% LESS 
COMPARATIVE TESTS PROVE IT WEARS 100% LONGER 


From coast to Coast manufacturers, engineers and trans- 
mission drive specialists are acclaiming this as the most 
revolutionary development in the roller chain field. It meets 
the most exacting requirements of the chemical, food, bev- 
erage and other industries where corrosion resistance is a 
factor. Yet it has been tested and proved to outlast, outrun 
and outwear other chains even though it costs far less. 


HIGHER TENSILE STRENGTH— has same tensile strength as 
alloy steel chain .. . much higher than bronze or stainless 
steel chain. 


LONGER WEARING— actual wear-drive tests prove it lasts 


as much as 100% longer than alloy steel chain. 


STAINPROOF, CORROSIVE RESISTANT —corrosion re- 
sistance is greatly increased in Electrolized Chain and com- 
pares favorably with any other corrosion resistant chain 
now on the market. 


LOWER PRICE—of Atlas Chain makes it as much as 40% 
less in cost than any other corrosion resistant chain now on 
the market. 

















Here’s the chain that makes it possible for you to re- 
evaluate the specifications of your transmission drives. From 
the standpoint of cost, efficiency and longer wear it allows 
you to specify corrosion resistant chain on drives previously 
ruled out due to high cost and short chain life. 

You owe it to your plant to contact your nearest Atlas 
distributor to get the complete story on Atlas Electrolized 
Roller Chain and Sprockets. He can help you attain a new 
standard of efficiency on your transmission drives. 


ATLAS CHAIN AND MANUFACTURING CO. 
West Pittston, Penna. 






GET THIS DATA ON 
ELECTROLIZED CHAIN 


This free brochure tells you in brief question 
and answer form all about Electrolized Chain. 
Write for your copy today. 













nis ee 
Bottled gas for this little furnace is dried by the Controlled atmosphere gas fed from a central generator to all parts of 


Lectrodryer mounted above it. this plant is dried to -40°F. dewpoint by this Type BWC Lectrodryer. 


When the controlled atmosphere must be DRY 
your generator builder will likely recommend a Lectrodryer 


OUR FURNACE and gas generator manu- 

facturer will advise you on heat treating, 
bra-ing and sintering methods and equip- 
ment. Where the operation is critical and a 
Dry atmosphere is indicated, he will likely 
include a Lectrodryer. It provides depend- 
able Drying and needs very little attention 
to keep it working year after year. 

Consult your regular supplier for help on 
such problems. Pittsburgh Lectrodryer Co., 
335 32nd St., Pittsburgh 30, Pennsylvania 
(a McGraw Electric Company Division.) 


« Five Lectrodryers DRY the 12,000 cubic feet of inert 
gas that surrounds the 30 tons of tin plate per hour being 
annealed in this tower-type furnace. 


In England Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
In Belgium S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYER 


* REGISTERED TRADEMARK U S. PAT OFF. 


LECTRODRYERS DRY 


IVATED ALUMINAS 


witH ACT 


154 - Novemser, 1956 MECHANICAL ENGINEERING 





Straightway 


Leakproof Rockwell-Nordstrom Straightway 
valves cost you no more to buy and far less to 
use than any other valve. The exclusive Seald- 
port* lubrication system saves you important 
dollars in maintenance by eliminating the 
metal-to-metal friction that wears out other 
valves so quickly. Expensive seating problems 
are eliminated on even the toughest service 
because the Rockwell-Nordstrom valve seats 
are never exposed to the line fluid. Available 
in a complete range of sizes and pressure 
ratings in steel, semi-steel, stainless and other 
corrosion resisting metals. 


*Registered trade mark, Rockwell Manufacturing Co. 


Two ways to 


















Cut Your Valve Costs 


ROCKWELL-Nordstrom Straightway and Multiport VALVES 





ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for Positive Shut-Off 
40th YEAR / bricate '] lug valve leadership 








Multiport 


For such services as tank switching, relief, and 
blending, Rockwell-Nordstrom Miultiport valves 
stop or change flow on three or four lines. You not 
only get perfect flow control but you save the cost 
of three or four ordinary valves. . . piping arrange- 
ments are simpler and less costly, too. Lubrication 
and unexposed seating assure lowest maintenance— 
longest service, just as in the Straightway pattern 
above. Rockwell-Nordstrom Multiport valves are 
available in semi-steel, steel, stainless and corrosion 
resisting metal in a wide range of pressure ratings 
and sizes to 16’’. Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pa. Canadian Valve Licensee: 
Peacock Brothers Limited. 


SEND COUPON FOR MORE DETAILS 


ES SS SS SS SE NS SS SD GS SS GS SS SS 


ROCKWELL MANUFACTURING COMPANY 
Pittsburgh 8, Pennsylvania 


([] Please send me Bulletin V-215. 
(] Please send me name of nearest Rockwell-Nordstrom industrial 
| distributor. 


Name pon EF Title 
Company ere = ee ee 


Street ae ee 


City. : —— . Se 


EXACT CONTROL 


of Moisture Content 


To Improve Your Product 
or Protect Your Materials 
or for Processes or Tests 


@ This Niagara Air 

Conditioning Method 

dries air directly and 

measurably, using a 

moisture-absorbing 

liquid spray. It makes 

humidity control a separate function from lowering 

or raising temperatures and gives you precise control 

with thermostats alone; no moisture-sensitive devices 

are needed. You have simpler, more trustworthy, less 

expensive control instrumentation. Niagara precise- 

control installations have the best record for reliability. 
Niagara Air Conditioning provides you with any 

temperature and relative humidity you need. Using 

“Hygrol” absorbent, it is not expensive to operate, 

saving the refrigeration commonly used to condense 

moisture and making re-heat unnecessary in most 

cases. It gives large capacity with compact, easily- 

maintained equipment. Ask for Descriptive Bulletins 

#112 and #121. Address Dept. M.E. 


NIAGARA BLOWER COMPANY 
New York 17, N. Y. 


District Engineers in Principal Cities of U. S. and Canada 


405 Lexington Ave. 
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RESILIENT-FACED 


Facings of resilient synthetic compounds on the 
metal-cored plug of a DeZurik Valve provide a 
cushioned closure which seals dead tight around 
particles in the flow. 


ECCENTRIC-SHAPED 


The matching eccentric 
surfaces of the plug and 
seat wedge tightly shut. In 
opening the valve, the first 
fractional movement of the 
operating lever lifts the plug 
from the seat; an easy 
quarter-turn of the lever 
opens the valve fully. For 
more details, write 


DeZURIK 
SHOWER CO. 


SARTELL, 
MINNESOTA 


LENAPE 
STUDDING OUTLETS 


TMELLLD 
advantages 


Curved Stud- 
ding Outlets or 
Pads in ASA sizes 
and standards pro- 
vide reinforcement of 
o shell peewee. — 
ing outlets, naturally : 
short in height and pro- Ce a) 
viding reinforcement of 
the opening, have design 
appeal, economy in - 
price and fabrication, and advantages in use. 


Important applications include interdeck access 
openings on small diameter towers or columns, 
boiler mountings, clean-out or observation ports, 
and similar uses in close-clearance locations. 

Sizes 16” and larger (even to 30’ I.D.) are ideal 
access openings and in 18” and 20” sizes are the most 
modern and economical manway for LPG tanks. 


Complete standards on pages 
36-39 of Lenape Catalog 10-53. 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 114 WEST CHESTER, PA. 
RED MAN @ propucts 
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Hagan Ring Balance Meter integrates data used to compute charges for air conditioning of Gateway Plaza Restaurant at Gateway Center, Pittsburgh 








HERE IS A FLOW METER THAT CAN COMPUTE COSTS 


Yes, and then some. The Hagan Ring Balance 
Meter can do the work of a meter, recorder, 
computer and controller—simultaneously! Bas- 
ically, it’s a simple mechanical device that 
measures the flow of any gas or liquid, but its 
applications in industry are almost limitless. 


© For a central air-conditioning plant, it meas- 
ures the exact amount of cooling supplied to 
each customer, at the same time computes 
how much each is to be billed. 


For utilities and their customers, the Hagan 
Ring Balance Meter measures the volume of 
flowing gases or steam or water. It makes 
accounting easier for both supplier and user, 
because it measures and records accurately. 
Its records can be used directly for billing. 
In a large chemical plant, it measures varying 
amounts of both water and alcohol in a 
flowing, mixed solution, and records the 
quantity of pure alcohol. 
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The Hagan Ring Balance Meter is so versa- 
tile that it can record up to four measurements 
simultaneously; measure specific gravity or 
density; automatically correct for temperature 
or pressure changes; integrate multiple flow 
data; and activate controls automatically. 

This rugged yet sensitive instrument is 
typical of the advanced aids to industry which 
Hagan provides . in such varied fields as 


combustion and process control, force measure- 
ment, and industrial water conditioning. 

Write for detailed information on Hagan 
Ring Balance Meters, included in our brochure 
of products and services. Ask for Bulletin 
GSP-901. 


HAGAN CORPORATION 
CHEMICALS AND CONTROLS 
Hagan Building, Pittsburgh 30, Pennsylvania 


Subsidiaries: Calgon, Inc. ¢ Hall Laboratories, inc. 
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FEED SMALL PARTS 
PU TOMATICALLY 


to Processing | 
Equipment 


with SYV7?2OV 
PARTS FEEDERS 


Now Syntron not only offers you an automatic 
controlled method of handling, positioning and 
feeding small parts, but they can provide, 
within reasonable limits, gravity feed tracks 
that will deposit the part in placing devices, 
indexing tables, dies, cavities, etc. 

Electromagnetic vibration can do the work of 
many hands—write for free illustrated bulletin. 


Other SYNTRON Equipment of 
Proven, Dependable Quality 


HEATING ELEMENTS 
Cut production time and costs on baking, 
Flat, 








heating and drying processes. 
uniform radiation. 


SHAFT SEALS 
Self-contained seals that eliminate leak- 
ing shafts 


expenses, 


do away with repacking 


INFRARED HEATING PANELS 
They heat by direct radiation not by 


reflection. Radiate even heat pattern 


with no blind spots. 


SYNTRON COMPANY 


498 Lexington Avenue Homer City, Pa. 
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“MONOBALL” 


Self-Aligning Bearings 


PLAIN TYPES 


ext. 
ONT. 
PATENTED USA 


Ad World Right Reserved 


CHARACTERISTICS 





RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


ANALYSIS 


Stainless Steel 
Ball and Race 


Chrome Moly For types operating under high radial 
Stee! Ball and Race ultimate loads (3000-893,000 Ibs.). 


For types operating under normal loads 
with minimum friction requirements. 


Bronze Race and 

Chrome Moly Steel Ball 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. ME-56 


SOUTHWEST PRODUCTS CO. 


1705 So.-Mountain Ave. - Duarte, California 
LOS ANGELES COUNTY 


& 3 clemeut 
SPEED SENSITIVE 


SWITCHES 


Overspeed and Underspeed Governors 

are built to openor close a set of contacts 
when operating speed increases to dangerous 
proportions or when the speed drops to below 
normal running. Overspeed governors can be 
supplied to trip at any speed between 500 and 
10,000 R.P.M. Underspeed governors at any 
speed between 400 and 5,000 R.P.M. 


Constructed to open or close two inde- 

pendent sets of contacts at adjustable 
speeds. Both switches trip on increasing speed 
and reset automatically on decreasing speed. 
Can also be furnished with a manual reset 
button, in which case it is necessary to reset the 
high speed switch ofter it has tripped. 


Designed to open or close three indepen- 

dent sets of contacts at three different 
speeds. Particularly adaptable to the more 
elaborate engine and turbine control systems. 
Model shown is arranged for direct mounting 
on an AND 20005 engine tachometer pad. 


These units are incased in dust 
and splash-proof housings. 


SYNCHRO-START PRODUCTS 


INCORPORATED 
8151 N. RIDGEWAY AVE., SKOKIE, ILL. 
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in package unit and custom built 























steam generating equipment 


Vogt steam generating units are available in 
types and sizes to meet individual plant needs for 
power, processing or heating. 

Package units range from 10,000 to 40,000 
pounds of steam per hour while custom built units 
are obtainable in the larger capacities. Available 
in bent tube types and straight tube, forged steel 
sectional header types for solid, liquid or gaseous 
fuels burned singly or in combination. 

Write for Bulletins, Dept. 24A-BM 
HENRY VOGT MACHINE CO. 


Box 1918, Louisville 1, Kentucky 


SALES OFFICES 
New York, Chicago, Cleveland, Dallas, Philadelphia 
St. Louis, Charleston, W. Va., Cincinnati, Son Francisco 









One of three 15,000 #/hr. capacity package unit steam gener- 
ators for a State institution. 








Two of three 41,000 #/hr. steam generators installed in 
Medical Center Steam Plant, Lovisville, Ky. OTHER VOGT PRODUCTS 
Drop Forged Steel Valves, Fittings and Flanges in a complete range of 
Erecting two 50,000 #/hr. steam generators at Kelly Air Force lew. © ebsloum Refinery and Chemical Piant Equipment © Steam 
Bose, Son Antonio, Texas. G tors © Heat h © Ice Making & Refri ting Equi ‘ 
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SIMPLIFIED TRANSMISSION OF POWER 


It was only a few years ago that transmitting power around 
a corner or over an obstacle required the use of universal 
joints, bevel gears, or gear trains. This gearing was not only 
very expensive, but it also consumed much needed space, 
causing a headache for the design engineer, the production 
department and those who had to service the finished prod- 
uct. Today it is possible to realize the maximum space 
available through the utilization of flexible shafting which 
eliminates all gearing efficiently and economically. You 
may do this because flexible shafting transmits power over, 
under, and around all obstacles while operating under « 
very high torque. In the illustration you will notice how 
much more direct and simpler is the flexible shaft. You will 
notice too that complicated alignment is unnecessary be- 
cause of the high flexibility of the flexible shaft assemblies. 
There are very few moving parts to a flexible shaft assembly 
which does away with vibration and offers long life. 


For complete information on how flexible shafting can 
be applied to your product or plant, write on your letterhead 
to the F. W. Stewart Corporation, Dept. ME, 4311-13 
Ravenswood Avenue, Chicago 13, Illinois. 


Natural...Synthetic... Silicones 


SPECIALIZED PARTS 
BY EBERHARD FABER 


The Rubber Division of Eberhard Faber devel- 
ops and produces the quality parts you require 
from Natural Rubber, GRS, BUNA-N, Neoprene, 
Silicone. Rubber bonding of all types—specialty 
items molded, extruded or hand-built to your 
precise specifications. 

Write for blueprint and specification study, 
field inspection, and cost analysis. Address in- 
quiries to: Dr. E. A. Loy, Rusper Drvision, 
Dept. ME-11,EBERHARD FABER Co., 47 COLDEN 
STREET, Newark, NEw JERSEY. 


EBERHARD FABER 


RUBBER FOR INDUSTRY FOR 50 YEARS 
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Imperial 


Ce woud ytpede- 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 
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European Design Trends—in Mechanical Materials Handling, 
H von der Recke.. ; 
Psychological Tests in an Engineering Department, J. M. Parish 
The Solar Furnace—New Tool for High-Temperature Work, Guy 
Benveniste and N. K. Hiester 
Burning Fluid Coke, Ollison Craig and E. H. Smith 
Human Engineering— 
A New Aproach to Operational Design, G. A. Peters, Jr 








Test Facilities— 
Aeronautical Turbine Laboratory, L. G. Tilton 
Industry Under Enemy Attack, B. W. Bruckmann 
Editorial. 
Briefing the Record 
European Survey... 
ASME Technical Digest. 
Comments on Pape 
Books Received in E Labeary 
ASME Boiler and Pressure Vessel Code 
ASME News 
Roundup ed 990 











OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS atest 


how you can increase horizontal milling 
machine feeds and speeds up to 200%. 
Jergens tapered roller bearing bushing 
replaces present bronze bushing at low 
cost without machine change. Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma- 
chines. Write for cost cutting facts today! 


DONLEY PRODUCTS. INC. 
11106 Avon Avenue Cleveland 5, Ohio Dept. ME-11 
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Linear VEE-DAM rings 


Here’s the revolutionary, split-V-Ring design that 
makes other hydraulic packing obsolete! Linear 
VEE-DAM Rings assure absolutely leakproof per- 
formance—even without precise fitting. 


% Sturdy rubber dams (A) hermetically seal off 
center groove sections when rings are stacked 
together... eliminate labyrinth flow. External 
abutments (B) provide stabilizing support and 

prevent lateral leakage. Even when gaps occur 
at ring joints, fluid can't leak past VEE-DAM Rings. 


% Save on installation and maintenance .. . reduce 
down time, with Linear VEE-DAM Rings—ca real 
achievement in hydraulic packing design! They're 

available in a variety of compounds to meet 
extremes of pressure and temperature. Get the 


facts now. 


‘PERFECTLY ENGINEERED PACKINGS” 


LineaR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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Commercial-(luc 





DIRECT-FIRED 


Space Heaters 


300,000 BTU’s 
TO 2,000,000 BTU’s 


Provides industry with lowest cost heating. Primary cylin- 
drical stainless steel combustion chamber, secondary heat- 
extracting tubes, consistent rate of combustion gas flow pro- 
vide high efficiency, utilizing 80% of available heat of fuel. 
Highly adaptable to desired mounting arrangements. 
Features low first cost, easy 
—They maintenance, complete accessi- 
«) IT bility to all service points. Com- 
9, pletely equipped and wired with 
if } controls for economical installa- 
—* tion 




















Series ‘FD’ BGZE, A 4 





Upright for duct distribution. f “l- Wn 1 . Y 











os 
afi 
“he. Series “HD” 
Wey Horizontally for duct distribution. 
a6 — ee aeons ee ee rr rr rrwvrl—or 








MAMMOTH FURNACE CO. 





Soe oenace 6421 Cambridge St. 
Series “H Minneapolis, 16, Minn 


Horizontally suspended. 





etc., on Commercial-Aire Heaters. 























r 
| 
| 
; Send full details, prices, delivery dates, 
| 
| 
| 
| 
| 
| 
! 





NAME 
ADDRESS. 
Series “’U”’ CITY ZONE___STATE 
Inverted suspended. l ee a | 
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IMMEDIATE 
OPENINGS 


WITH 





MERCK & CO., INC. 
PIONEER IN 





COMPANY BACKGROUND: Merck name has 
been associated with pharmacy since 1668. Merger 
with Sharp & Dohme strengthens position of 
leadership in research and production of medici- 
nal and fine chemicals. Has developed important 
chemical substances, including streptomycin, 
cortisone, vitamin Bi2, cathomycin. Operates 5 
chemical plants. 


PERSONNEL POLICIES: Heavy emphasis on rec- 
ognition of individual and his development. Engi- 
neers work in small groups or alone, associated 
with highly competent experienced colleagues. 
Growth industry and aggressive management as- 
sure expanding personnel requirements and op- 
portunity for advancement. 


* * * 


SPECIALISTS + ENGINEERING 


Project Engineers—Installation and Construction. 


Education: BS degree in Mechanical, Chemical or 
Civil Engineering. 


Experience: Minimum of 6 years industrial expe- 
rience, 3 of which should be in handling installa- 
tion and construction assignments in the chemical 
industry. Position involves the preparation of 
estimates on building and chemical process in- 
stallations, the writing of specifications, and the 
supervision of field construction work. 


FOR INTERVIEW, 


send resumé of education and experience to— 


MERCK & CO., INC. 
Chemical Division 
PLACEMENT AND COLLEGE RELATIONS 
RAHWAY, NEW JERSEY 


IISS-HOLMOAGED 
BORESCOPES 


for the 
internal examination of 
* INJECTORS 


* TANKS AND 
PRESSURE VESSELS 


* AIRCRAFT STRUCTURES 
* OIL FIELD EQUIPMENT 
* ENGINE CYLINDERS 

* GAS CYLINDERS 

* GUN BARRELS 

* RIFLE BORES 


Models available for i tien ob eniiltinn © PIPES and TUBES 
of any size from “%” diameter up. 

and in ony length up to 70 feet. 

Precision optical systems and built-in 

illymination ; jive bright, clear image 

for visual or p \otographic inspection 

Send for 

bulletin No. 305 (in preparation) 

SOLD and SERVICED in the UNITED STATES EXCLUSIVELY BY 


aarnem 


ener Sonnn<-A 





for the engineer, technical worker, business 
Architecture Surveying Mechanical 


NORTHAMPTON, MASSACHUSETTS 














A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 
1957 MECHANICAL CATALOG 


Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 








TECHNICAL DATA BOOKS 
HANDY * POCKET SIZE * LOOSE | 


140 pages of technical data, presenting condensed, accurate and essential material $1 2 5 


Printed on loose leaf, six hole, 6-44" x 3-%" bond paper, each book contains about 


man, student and teache 
Metals 
Home Heating Surveying Tables er rmeg Metallurgy 
iMtumination Highway Engi- Machine Design 

Electrician's Data neerin Machinist's Data Radio 
Builder's Data General Math Mechanics of 


Air Conditioning Physics 
Building Con- Trig-Log Tables sion Machinery 


crete Analytic Chem- Physical & Ther- 
Piping Data istry modynamic Data 
Write for FREE catalog (over 2000 listings). See for yourself how helpf 


Hydraulics 


Television & FM 
Lumber Data Math Tables Materials Electricity, AC 
Power Transmis- Electricity, OC 
AC Moters & 
struction General Chemistry Thermodynamic Generators 
Reinforced Con- Chemical Tables Tables & Charts Transformers, 


i| LEFAX ean be to 


you. Send $1.25 for each book, or $6 for any five books listed above, to 


ATTENTION: Mr. J. B. Whitla, Box ME-11 
LEFAX PUBLISHERS Dept. ME-11 Phila. 7, Pa. 
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Range Selector Is Highlight 
USE the SERVICES of Of All American Model 150 HLA-D 


° Vibration Fatigue Test Machine 


when you need 
Literature Searches 





Translations 
Books ae Loan This machine, subjects parts or assemblies, up to 150 lbs. 
Photoprints in weight, to a comprehensive vibration fatigue — It 
. : has a 50% overload safety factor. Vibration in simple har- 
Microfilm Copying monie motion is produced horizontally. Displacement (double 
amplitude) is adjustable from 0” to .125”. Automatic Range 
RR ag ET A OEE ETT Oe Ge Selector controls acceleration and deceleration. From 10 


THE ENGINEERING SOCIETIES LIBRARY cycles per second frequency may be srogger nace ed to 
Any desired range 


60 ¢.p.s. and then decreased to 10 ¢ p.s. 


= . a. a 18, N.Y. within the total may be selected. Selector can be switched 
r. Ralph Mi. Phetps, Director off and frequency: held at any c.p.s. 
Please send me information pamphlet on services Recommended for testing aircraft, electronic, electrical, me- 


chanical or optical parts or components. One of 7 models. 


available, and their costs. 
Send for Catalog F, containing helpful data, nomograph chart 


Name and listing typical users. Write to 

Street 

City State ALL AMERICAN TOOL & MFG. CO. 
pete ERS 8019 LAWNDALE DRIVE, SKOKIE, ILLINOIS 





Makers of All American Precision Die Filing Machines 








To pick the pump with the 
right design—select it from 
the complete line of 


age a 


TYPE ESP TYPE BSP 





pore 





TYPE PE-A TYPE PE 200 TYPE PN 
New NEMA type motor Versatile, compact Low head pump ~ Facemount drive Close-coupled eam eas 
\% to 15s hp; all-purpose 2, 3, 5 hp; all-purpose 46, te hp 6, %, Lhp Self-priming % hp Self-priming % to 736 hp 





THE HEAD-PERFORMANCE CHARACTERISTICS YOU WANT — 
AND QUICK AVAILABILITY ARE PEERLESS PLUSES. 


Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 


| 

| PEERLESS PUMP DIVISION 

| 

| Please send Bulletin No. B-2300 





® describing economical Fluidyne pumps. 
GENERAL PURPOSE Hs “hy PUMPS, ' 
WATER HANDLING UU t 11 | NAME 












PEERLESS PUMP aay ADDRESS i 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Indianapolis 8, Ind. and Los Angeles 31, Calif., Offices: New York; Indianapolis, COMPANY. 
Chicago, St. Louis, Atlanta, Lubbock and Plainview, Texas; Fresno, Los Angeles, 
Phoenix, Albuquerque. Consult Your Local Telephone Directory.” RR AE ETT ; 
M 
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Variety of Technical Fields 


These illustrations are symbolic of some of the scien- 
tific and engineering fields of endeavor which are 
essential ingredients in the broad range of technical 
programs that are in progress at The Ramo-Wooldridge 
Corporation. Illustrated are: Information Theory, 
Systems Analysis, Communications, Nuclear Physics, 
Electronic Computers, Servomechanisms, Electromag- 
netic Propagation, Infrared, Aerodynamics, Micro- 
waves, Propulsion, and Thermodynamics. 

The requirement for technical competence in a wide 
variety of fields is a significant characteristic of systems 
engineering work. At R-W this requirement is particu- 
larly important because of our emphasis on the devel- 
opment of systems having a high content of scientific 
and engineering newness. 


Our current military contracts support a number of 
advanced programs in the fields of modern communi- 
cations, digital computing and data processing, fire 
control and navigation systems, instrumentation and 
test equipment. In the guided missile field, Ramo- 
Wooldridge has technical direction and systems 
engineering responsibility for the Air Force Intercon- 
tinental and Intermediate Range Ballistic Missiles. Our 
commercial contracts are in the fields of operations 
research, automation, and data processing. All of this 
work is strengthened by a supporting program of basic 
electronic and aeronautical research. 

Scientists and engineers whose training and experi- 
ence are in these or related fields are invited to explore 
the openings at The Ramo-Wooldridge Corporation. 


The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE STREET+ LOS ANGELES 45, CALIFORNIA 
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positions open « positions wanted * equipment, material, patents, books, 
instruments, etc. wanted and for sale ¢ representatives * sales agencies * 
business for sale « partnership ¢ capital ¢ manufacturing facilities 


p rt nity 
ANSWERS to box number advertisements should be addressed to given box 
number, care of ‘Mechanical Engineering,’’ 29 West 39th St., New York 18, N. Y 
RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line. $1.35 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
ne inch at flat rate of $28 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication 








POSITIONS OPEN 





: 


Teele le le elle ele la all 


in the 


1957 
MECHANICAL 
CATALOG: 


Mechanical Engineers 
Recruitment Guide 
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MECHANICAL ENGINEER—POWER 


Recent graduate, veteran, to understudy 
plant engineer, national chemical com- 
pany. Indianapolislocation. Salary to 
$550 month start. Write age, education, 
experience 


Address CA-§956, % “Mechanical Engincering 














ATOMIC POWER 
DEVELOPMENT 


ENGINEERING AND RESEARCH 
OPENINGS FOR 


@ MATHEMATICIANS 
@ METALLURGISTS 
@ STRESS ANALYSTS 


SALARY 


commensurate with ability and experi- 
ence. 


Men interested in careers in the peace- 
ful application of atomic energy are 
needed to assist Atomic Power Devel- 
opment Associates . renowned for 
work on the fast breeder type reactor. 
This group supported by major indus- 
trial and utility companies is in the 
forefront of pioneering developments 
and has attracted worldwide interest 
and contacts. 


For further information write 


P. Amerman 
ATOMIC POWER DEVELOPMENT 
ASSOCIATES, INC. 
1911 First Street 
Detroit 26, Michigan 








RESEARCH ENGINEERS 


We offer a challenge to high calibre 
men interested in making their 
careers in research. This is an 
organization with a specific pur- 
pose—RESEARCH. ‘e necd cre- 
ative self starters—our business is 
based on ideas that are generated 
and carried through to conclusions. 
We have excellent positions in these 
fields: 

Heat Transfer 

Fluid Mechanics 

Thermodynamics 

Il ydrodynamics 


Send us your resume today because 
in addition to the interesting and 
challenging opportunity to work 
with leading engineers, we offer 
excellent employee benefits, good 
salaries, and tuition free graduate 
study. Please write 


Mr. J. A. Metzger 
ARMOUR RESEARCH 
FOUNDATION 
of 
Illinois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 





PRODUCTION ENGINEER 


Mechanical or Metallurgical Engineer to 
provide technical guidance in processing 
of Titanium in plants where Rem-Cru 
Titanium is processed on a toll basis 
Monitor Pa wore schedules to assure 
quality and delivery. 1toS years’ produc- 
tion experience Salary commensurate 
with experience. Liberal benefits. Proc- 
ess development Engineers also needed 
Send resume to 


REM-CRU TITANIUM, INC. 
Midland, Pennsylvania 








VICE PRESIDENT—ENGINEERING 
HDQTRS—NEW YORK CITY 


Preferably M.M.E., age to 48—must 
be reg. prof. engineer in more than one 
state, to head engineering dept. of 400 
for multiplant organization. Product 
engineering in heavy capital goods and 
heavy ordnance products including 
tanks, howitzers, etc 

Require 15-20 years enginecring in 
heavy durable goods—5-10 as chief 
engineer in product engineering. Must 
be excellent administrator with ability 
to plan and direct research, develop- 
ment and engineering programs 

Salary $30-$35,000 depending on 
training, experience, personality and 


previous carnings Send complete 
resume. 
Address CA-§953, % “Mechanical Engineering.’ 
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LIQUID 
SCINTILLATION 
DETECTOR 


Bank of photomultiplier tubes used in the neutrino experiment. 
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another example of exciting work at los alamos... 


DETECTION OF THE FREE NEUTRINO 





Working with the most modern technical equipment, a team of scientists 

of the Los Alamos Scientific Laboratory has recently demonstrated the 

existence of the free neutrino*. Such an experiment is the culmina- 

tion of work on the frontiers of physics, chemistry and electronics, in 

which the very latest advances in nuclear theory, scintillator 

development, and electronics are combined to achieve an important 

milestone in scientific progress. Teamwork of this kind is typical 

at the Los Alamos Scientific Laboratory, which welcomes applications 

for employment from qualified scientists and engineers. For more informa- 

tion, write: 
*C. L. Cowan, Jr., F. Reines, | 


F. B. Harrison. H. W. Kruse. ) Director of Scientific Personnel 


A. D. McGuire, / Division 1407 
Seience 124, 103 (1956) / 
\ 
he 
i; & 
re \ 
lo gc  Jalamos 
ee | 
ae a 


+\ scientific laboratory 


| lor THE UNIVERSITY OF CALIFORNIA 
¢ ° LOS ALAMOS, NEW MEXICO 


Los Alamos Scientific Laboratory is operated by 
the University of California for the U. S. 
Atomic Energy Commission. 
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>In Engineering, 
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The Best Opportunities 
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Are in Aviation. 
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In Aviation, 


The Best Opportunities 


. ee | RO ORS ER RRR OR RC 


re at Temco. 





y) 


AIRCRAFT CORPORATION + DALLAS 


Write: Joe W. Russell, Engineering 
Personnel, Dept. 170-C, Temco 
Aircraft Corporation, Box 
6191, Dallas, Texas 
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ENGINEERING SUPERVISOR 
Dynamics 

irs.expemence in airframe 
lynamics in: compressible subsonic 
ind supersonic flutter analysis on 
straight and swept wing vehicles, flut 
ter model techniques, vibration test 
ing techniques. Desirable: experience 
in landing and gust response. calcu- 
lations, carrier suitability analysis, 
ejection seat trajectory: calculations 


Advanced degree required 


SENIOR ENGINEER 
Dynamics 
Flutter Analy vA) 
years gé@neral flutter analysis ex 
rience, including subsonic com- 
pressible and supersonic airforces for 
th straight and swept wing vehic 
sWehetasreerelmeeitrertele)smmela dase mein 
ithematics,’ physics, applied me- 
chanics, aeronautical or mechanical 


engineering 


SENIOR ENGINEER 

nn 

Model and Vibration Testing 
3-5 years experience in flutter model 
building and test, in addition to gen- 
eral flutter analysis experience. Ad 
] 


V anced aegree desirable 


GROUP ENGINEER 
MOT AY LL 

10-5 years experience in power 
plant design group of prime manu 
facturer of military aircraft. Must be 
capable of directing design of power 
plant installation, heating and venti 
lating system installation, and fuel 


installation 


SENIOR DESIGN ENGINEERS 


-design experience required 

me, equipment or systems 
design for positions in wing, fuselage, 
furnishings, electrical and instru- 
ments, hydraulics, landing gear and 
controls. B.S. degree or equivalent 
desired in aeronautical, mechanical, 


civil engineering or physics 


MECHANICAL ENGINEERING 











MECHANICAL ENGINEERS 


Engineering graduates for product design 
and application. Products are vibration 
and shock isolation systems on aircraft, 
electronic, automotive, marine, general 
ndustrial equipment. This is a rapidly 
expanding industry. Excellent long range 
possibilities for engineers who are inter 
ested primarily in design work. Duties 
also involve extensive liaison between and 
among field engineering, manufacturing, 
and research. 


BOX 369, ERIE, PENNSYLVANIA 











METALS RESEARCH LABORATORIES 


REQUIRIES 
SUPERVISORY DESIGN ENGINEER 
MECHANICAL ENGINEER: To super- 
vise activities of close-knit Engineering De 
sign Group of a metallurgical and process re 
search laboratory Responsible for lay-out 
and design of metallurgical, metallurgical 
hemical and chemical equipment, and small 
pilot plants as well as design work on an ex- 
tensive variety of other projects. Advanced 
degree desirable and 3 to 5 years’ experience 
n related work required. Send resume of 
education, experience and desired salary to: 


J. L. Lamont, Personnel Administrator 


METALS RESEARCH LABORATORIES 
ELECTRO METALLURGICAL COMPANY 
P. O. Box 580 Niagara Falls, New York 











Refinery and 
Chemical Plant 
ENGINEERING 


Several qualified graduate 
engineers — Chemical, Me- 
chanical, or Petroleum — can 
broaden their professional 
responsibilities in the Chem- 
ical Engineering Depart- 
ment of C F Braun & Co. 


Assignments will cover a 
wide variety of plants, rang 
ing from complete inte 
crated refineries and chemi 
cal plants through all types 
of individual process units. 


The work includes coordina- 
tion of chemical engineer 
ing, selection and design of 
process equipment and ma- 
chinery, engineering, selec 
tion and _ specification of 
instrument systems, and 
startup of completed plants. 


Top salaries, fine facilities, 
profit-sharing retirement 
plan. Write to the head of 
our Personnel Department, 
Mr F B Stratford. 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 


MECHANICAL ENGINEERING 








ENGINEERS 


MECHANICAL 
NUCLEAR 
MARINE 


The CENTRAL TECHNICAL DEPARTMENT of Bethlehem’s Ship- 
building Division, an experienced organization recognized for its 
technical achievements, offers unusual opportunities to recent 
college graduates to participate in the latest developments in 
naval and merchant ship design, including the application of 
nuclear power. 


If you would like to make full use of your professional training in 
creative engineering, enjoy easy commuting and have convenient 
access to New England’s educational and recreational facilities, 
you are cordially invited to write to us. Your inquiry will be 
considered confidential and acknowledged promptly. 


BETHLEHEM STEEL COMPANY 
Ship building Division 


PLEASE ADDRESS 
C. H. GOLDTHWAITE, 
ASSISTANT TO TECHNICAL MANAGER 
CENTRAL TECHNICAL DEPARTMENT 
QUINCY 69, MASSACHUSETTS 
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Electrical engineers 
Mechanical engineers 
Electronic engineers 
Computer engineers 


© 
ENGINEERS FOR IMMEDIATE PLACEMENT : 
€ 


Solid-state physicists 


ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 


AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 


play for children. 

LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 

YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


a your education, experience 


Send resume of 


ACT AT ONCE € and geographic preference to: 
e Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY ¢ DAYTON 9 « OHIO 
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The Future comes 
SOONER at RMI 


sooner, because the engineers and 
scientists at America’s first rocket engine 
ompany make it so Your own future 
will come sooner, too, as a member of our 
ecord-setting staff 


MECHANICAL AND 
AERONAUTICAL ENGINEERS 


You will work on every creative phase 
from analysis and design, through “‘hard- 
ware’ and test of controls and accessories 
for rocket power plants of today and 
tomorrow 

Background should include a knowledge of 
the principles and problems associated 
with design, development and analysis of 
hydraulic or pneumatic power plant con- 


trols and systems 


STRESS ENGINEERS 


for our highly specialized consultation 
and advisory stress group Degree in 
Mechanical or Aeronautical engineering or 
in applied mechanics. Minimum of about 
$ years’ experience in stress and vibration 
associated with airframe or fixed equip- 
ment 
You must be able to handle and/or super- 
vise involved analyses—-including the ef- 
fects of dynamic forces, high tempera 
ture gradients and high pressure differ 


entials inder conditions where light 
weight is vital 

U.S. CITIZENSHIP REQUIRED 
Let us discuss your qualifications, our com 
pany and its benefits, in detail with you 
Send complete resume, including experience 


and salary requirements to 


Personnel Manager 


REACTION MOTORS, INC. 


First in Rocket Power 
70 Ford Road Denville, N. J. 


Affiliated with the 
Olin Mathieson Chemical Corp. 


BMi - 
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MIZSIGMIERS 


...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to 

Mr. T. J. Donovan 
Engineering Department 


tc uv 5. pat.orf 


Better Things for Better Living 
through Chemistry 


To a designer who 
seriously wants to grow 
in his field, 

Du Pont Offers Real 


Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont’'s 
vast research program 
assures diversification. 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields. 


Progress and promotion 
are commensurate with 
ability and performance. 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities. 


Promotion-from-within. 
This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability. 


Progressive benefit 
programs provide 
immediate and long-term 
security — majority 
company-paid. 


APPLY NOW to fill one 

of these immediate 
openings for: 

PROCESS DESIGNERS 
PROCESS 

EQUIPMENT DESIGNERS 
HEATING & 
VENTILATING DESIGNERS 
MECHANICAL DESIGNERS 
MACHINE DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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Engineer, ME EE or AE 
Controls Design 


Nuclear Aircraft Engines 


First came the propeller, followed by the 
et engine—and now, aircraft nuclear pro- 
ulsion with its tremendous power poten- 
tial. General Electric's ANP Department 

has a career opening for the qualified engi- 
neer who desires to achieve ihe professional 
stature his talents deserve 


The present position requires 1 to 3 years’ 
experience in aircraft control or accessory 
systems design and application, and in- 
volves the design of turbine type engine 
controls. Both creative and analytical 
ability are desirable 


Openings in Cincinnati, Ohio 
and Idaho Falls, idaho 


Address replies, stating salary require- 
ments, to location you prefer 


L. A. Munther 


P. O. Box 535 
Idaho Falls, Idaho 


Cincinnati, Ohio 


GENERAL @@ ELECTRIC 


PIPING 
ENGINEERS 


Qualified piping engineers 


and designers, preferably 








RESEARCH ENGINEER 


Conduct fundamental structural research on 
paper and paperboard containers The 
duties of the position involve setting up and 
carrying out research projects in co-opera 
tion with other members of the department 
Develop or devise appropriate theory 
where possible and devise the experimental 
program for validating the theory. In the 
absence of theory, carry on exploratory ex 
perimental programs to establish the 
fundamental laws governing the behavior of 
paper, paperboard, and containers made 
therefrom Design and calibrate experi 
mental equipment Operate, or supervise 
the operation of the experiment. Analyze 
the data by means of statistical technique 
where possible, and render a written report 
which includes conclusions and recommen 
dations for future work. Occasionally must 
orally present a review of the research proj 
ects to a sponsoring group 
Standard equipment normally used in the 
department includes tension and compres 
sion testing machines, electric strain gages, 
and associated instrumentation, microscopes 
and paper converting equipment 
REQUIREMENTS 
Education: M.S. or Ph.D. degree in Me- 
chanics, Physics, Mechanical Engineering, 
or Civil Engineering with strong emphasis on 
mechanical or structural behavior of ma- 
terials desirable Courses in advanced 
strength of materials, theory of plates and 
shells, and experimental stress analysis 
highly desirable 
Experience: At least one year in a responsi 
ble engineering position in a _ research 
laboratory or structural design firm highly 
desirable 

Address CA-$964, % “Mechanical Engincering.”’ 








GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


Positions open for men 
with O—4 years’ experience 


MECHANICAL or CHEMICAL ENGINEER, 
or PHYSICIST (advanced degree or equiva- 
lent experience) to do fundamental research 
in interior ballistics. 


B.S. MECHANICAL ENGINEES with in- 
spection or machine shop experience to 
supervise Comp Inspection Group. 
B.S. or M.S. MECHANICAL, CIVIL or 
ELECTRICAL ENGINEERS to plan and 
complete mechanical design phases of 
rocket component research. 

CHEMICAL ENGINEERS, PHYSICISTS, 
MATHEMATICIANS (B.S., M.S., or Ph.D.) 
for applied ballistics research work. 


B.S. or M.S. CHEMICAL ENGINEERS to do 
design and development work on rocket 
components. 


write to EMPLOYMENT OFFICE 


HERCULES POWDER COMPANY 


ALLEGANY BALLISTICS 
LABORATORY 


Cumberland, Md. 








Staff : 


omous divisional industrial engineering groups. Staff func- 
tional responsiblity is very broad and offers exceptional 
opportunity for self exp , experi 
ment in the most advanced techniques. 


Applicant should be a sreduate engineer with 8-10 years’ 


Industrial 


Challenging opportunity in the Staff industriel Engineering 
Department of a leoding and @ di cturer of air- 





e and electronic parts serving fitteen auton- 





and develop- 








with 5 years experience or 
more, can broaden their 
professional responsibilities 
with C F Braun & Co. The 
work is on engineering and 
design of complete inte- 
grated petroleum refineries 
and petrochemical plants, 
many types of individual 
process units, and power 
plants. 


. diversified industrial g ri in metal 

g, includi eupercidien, tedget end inventory 

fl ineer control and a thorough knowledge of time study and 
methods. Infrequent tavel. 


Submit detailed resume, including present earnings and 
availability for interview to: Technical Employment 


THOMPSON PRODUCTS, INC. 


23555 Euclid Avenue Cleveland 17, Ohio 











Assignments include §ar- 
rangement of plant equip- 
ment and facilities, layout 
of process and utilities pip- 
ing, stress analysis of piping WITH onde , 
systems, design of spring ENGINEERING tgs 
supports, and preparation of ‘in. * EQUIPMENT DESIGN 
specifications for piping ¢ FABRICATING TECHNIQUES 
materials and insulation. e INSTRUMENTATION AND CONTROLS 
e THERMODYNAMICS AND HEAT TRANSFER 
e PILOT PLANT DESIGN AND OPERATION 

e PROCESS ENGINEERING 

e STRESS ANALYSIS 
We have excellent openings for Mechanical Engineers in projects associated with the production 


and distribution of oxygen, nitrogen and argon as low temperature liquids or gaces. 
LOCATION: Our Tonawanda Laboratories in suburban Buffalo, New York LINDE’S largest 


b J research and development facilities. 
C F B R A U N & C O B.S., M.S., Ph.D euohesnee send resume covering education (approximate academic achieve- 


ALHAMBRA CALIFORNIA ment), experience and work interests to: 
Engineers 


LINDE AIR PRODUCTS COMPANY 


UNION CARESS AND CARBON CORPORATION 
P. 0. Box 44, Tonawanda, New Y 
Attention: Mr. R. P. — 
Refer to ad: ME-L 





Top salaries. Fine facilities. 
Profit-sharing retirement 
plan. Write to the head of 
our Personnel Department, 
Mr F B Stratford. 


Consultants Constructors 
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SALES ENGINEERS WANTED 


Excellent opportunities for engineers 
with well established East Coast Indus- 
trial Manufacturer now expanding branch 
office coverage. 


Electrical, Mechanical, or Electronic 
Engineers preferred. 


Openings in Oregon, San Francisco, 
St. Louis, and Detroit. 


Generous company paid benefits include 
hospitalization, pension, insurance, and 
vacation plans 


Address CA-§940, % “‘Mechanical Engineering.” 








MECHANICAL ENGINEER 


Graduate mechanical engineer in 
power plant design work. Experience 
not required. Excellent opportunity 
with consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions. 


Send resume of education and experi- 
ence with statement of salary require- 
ments. 


Address CA-§905, % ““Mechanical Engineering.” 














GRADUATE 
MECHANICAL ENGINEER 


Mechanical Engineer with , 
College Degree and five years’ 
experience desired by Midwest 
public utility in high pressure 
power plant operation. Good 
working conditions and em- 
ployee benefits. 

Write stating education, ex- 
perience, salary expected, and 
availability. All replies will 
be held confidential. 


Ad 4-5954, % “‘Mechar i 








MAINTENANCE ENGINEERS 


Plant Equipment Inspectors 


Openings for graduate Metallurgi- 
cal, Chemical, Mechanical and In- 
dustrial Engineers in new Chemica! 
Maintenance Engineering Section of 
Pittsburgh Coke & Chemical Company. 


Graduate engineers in the above 
mentioned classifications having O to 
10 years’ experience in chemical plants 
or petroleum refineries write or call: 


Carl D. Thomas, Supervisor 
Mainienance Engineering 


PITTSBURGH COKE & 
CHEMICAL COMPANY 


Neville Island 
Pittsburgh 25, Pennsylvania 
Spalding 1-4400 
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Picture of a young man 


Planning a 
Successful Future! 


Success doesn't just happen to a 
company or to an individual. Success 
comes as a result of clear thinking and 
long-range planning. 

And that is just what the young 
engineer in the picture is doing. He 
is studying the many possibilities of a 
career in guided missiles. 

The book he is reading is entitled 
"Your Future in Guided Missiles with 
Bendix”. It is one of the most complete 
guides to job opportunities in the 
guided missile field. It also contains a 





Name 


BENDIX PRODUCTS DIVISION 
MISSILE SECTION 
Gu 409C Bendix Drive, South Bend, Indiana 


Please send me a copy of the book 
“Your Future in Guided Missiles." 


detailed background of the functions 
of the various engineering groups such 
as systems analysis, guidance, tele- 
metering, steering intelligence, com- 
ponent evaluation, missile testing, 
environmental testing, test equipment 
design, reliability, propulsion and 
other important engineering 
operations. 

Here is exactly the type of informa- 
tion that every ambitious engineer 
should have if he is concerned about 
his future. A copy of this thirty-six- 
page book is available to you. Just 
fill in the coupon. It may help you plan 
your successful future. 





‘ 


City__ 








for 


I 
| 
Prime Contractor Address__ 1s 
| 
| 


Se | 





TALOS MISSILE 
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GOODYEAR ATOMIC 
DESIGNERS CORPORATION 


WHERE POSITIONS NOW OPEN 


do you IN 
start PLANT ENGINEERING— 


training PRODUCTION ee 


for 
promotion 
from your 
first day 
on the job? 


ENGINEERS 
CHEMISTS 
TECHNICAL WRITERS 
METALLURGISTS 
STATISTICIANS 
PHYSICISTS 


Positions open on several levels 
of responsibility. 
Forward comprehensive 
resume to: 


For the answer, 
turn to page 171 


EMPLOYMENT DEPARTMENT CC 
GOODYEAR ATOMIC CORPORATION 
BOX 628, PORTSMOUTH, OHIO 











METAL CUTTING 


RESEARCH 
ENGINEER 





WORK piece / 


The man for this position 
is a Mechanical Engineer, 
interested in the engineer- 
ing application of funda- 
mental principles, with ap- 
titude in laboratory work, 
and ability to plan and 
carry out original investi- 
gation. He should possess 
a sincere desire to learn and 
to accept responsibility. A 
knowledge of elementary 
machining is very desira- 
ble. The position is perma- 
nent, and requires responsi- 
bility for planning and exe- 
cuting projects in applied 
metal cutting research. 
Recognition for individual 
accomplishments. Many 
Company benefits. 

Contact M. Eugene Merchant 
Assistant Director of Research 
The Cincinnati Milling Machine Co. 
MARBURG AVE., CINCINNATI 9, OHIO 








THE DOW CHEMICAL COMPANY 


Baton Rouge, Louisiana Freeport, Texas 
CHALLENGING OPPORTUNITIES 


FOR 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 
INDUSTRIAL ENGINEERS 
AT FREEPORT, TEXAS—located 60 miles south of Houston on 
the Gulf Coast. Excellent recreation facilities, fishing, swim- 
ming and golf. 
AT BATON ROUGE, LOUISIANA—a newly created division 
located in the capita! city of Louisiana and the home of L.5. U. 
A bustling, growing city in the center of the oil and chemical 
industries. 





PERMANENT OPENINGS IN 


POWER — GAS AND WATER — PRODUCTION — PLANT DESIGN 
PROCESS DESIGN — MAINTENANCE — CONSTRUCTION 


An excellent employee benefit program includes insurance, vacation, 
hospitalization, pension and profit-sharing, and stock-purchase plans. 


MOVING EXPENSES PAID 








Send résumé of experience, education, age, salary requirement to 


F. P. Hammond D. M. Duguid 
Industrial Relations Dept Technical Employment Dept 


Chemical C 
PO bee 389 The Dow Chemical Company 
Baton Rouge, Louisiana Freeport, Texas 











MECHANICAL 
ENGINEERS 


Major Oil Company has 


openings for Mechani- 
cal Engineers in several 
phases of refinery en- 
gineering. Locations 
near New Orleans and 
south Arkansas. At- 
tractive salary and 
benefits program. In 
reply give age, educa- 
tion, experience and 


salary expected. 


PAN-AM SOUTHERN 
CORPORATION 


P.O. Box 2 New Orleans 6, Louisiana 
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HEAT EXCHANGER 
ENGINEERS 


Required for responsible positions in 
our sales and engineering departments 
Engineering degree and five years’ ex- 
perience on tubular heat transfer ther- 
mal and mechanical design desirable 
Other positions open for engineers with 
pressure vessel and column experience 


Contact J. R. Piersol, Personnel Manager 


Dowaingtown Iron Works, Inc. 
Dowinngtown, Penna. 





HEAT TRANSFER ENGINEER 


WANTED FOR POSITION 
IN NEW YORK CITY 


Mechanical or Chemical Engineer with 
experience in rating/estimating shell 
and tube heat exchangers 


Send resume and salary requirements to 
Ross Heat Exchanger Div. 
of American-Standard 


40 West 40th Stree? 
New York 18, N. Y. 










































































industry. 


Personnel Manager. 


LOW-TEMPERATURE PROCESSING 





actual design of machinery. 





and pumps for operation of extremely low temperature (minus 300°F). 
sponsibility for specification and selection of complex power and compression equipment, 


° ‘ . ° + ‘ ‘ a- 
ae . . ay . 
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Air Products offers you the opportunity to advance professionally and 
financially in the field of low temperature processing. The company 
is the leader in the engineering, design, manufacture, and construction 
of oxygen planis and systems for the separation of low boiling point 
gases such as Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, Methane, 
Ethane, Ethylene and other basic building blocks of the petrochemical 
We must expand the entire organization to meet the in- 
creasing demands of the steel, metallurgical, and chemical industries. 
Huge plants are being constructed to meet the liquid oxygen demands 
of the guided missiles program. We need chemical and mechanical 
engineers who went to share in the growth and profits of a dynamic 
company in a new and basic industry. 


Openings are available in Process Design, Project Engineering, 
Estimating and Economic Evaluation, Equipment Design, Sales 
Engineering, Manufacturing Engineering, Supervision of Oxygen 
Plant Operations and other areas for which you might be qualified. 
To arrange confidential interview, send resume to Technical 


Air Products 


INCORPORATED 


P.O. Box 538 Allentown, Penna., U.S.A. 
MECHANICAL ENGINEERS 


Also have a Challenging Opportunity 


The mechanical group develop, design, and manufacture expansion turbines and engines, 


Also has re- 


including centrifugal, rotary, and reciprocating compressors, and steam, gas turbine; 
Diesel and gas engine, and ele:tric drives to several thousand unit horsepower. In Air 
Products, the mechanical equipment is an integral part of the process. Excellent oppor- 
tunity for broad experience with growth potential. Applicants should be oriented in the 











MECHANICAL ENGINEERING 


THIS 


IS THE KIND: OF 


ENGINEERING 
HELP 







Electronic En- 
gineering in 
telemetering, 
guidance, ra- 
dar and parti- 
cularly circuit 
designing. 


Hydraulic and 
Servo Engi- 
neering in con- 
trol and auto- 
pilots. 






Mechanical En- 
gineering in 
packaging and 
structures. 


Please write us 
or mail coupon for 
full information. 


W. C. Walker, Engineering Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11604 Sherman Way, North Hollywood, Calif. 


| am interested in this engineering field 

| am a graduate engineer with degree. 
| am not a graduate engineer but have — 
years experience. 

Name ___ 

Address 


City See: 


Zone__State ____ 
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cellent opportunity for a person with quali- 
ying experience to work on hydrocarbon 


evaluating existing processes and developing 
improved processes for reforming hydro- 


manufacture and industrial use. Attrac- : > . . ‘oli : 
tive ideas will be developed by pilot plant San Francisco peninsula of California. 


initiative and ability are of most import- 


ey prompt consideration and will 
eld in complete confidence. 1682 Broadway 


Address CA-5943, % ‘Mechanical Enginecring."’ 








MECHANICAL ENGINEER SENIOR ENGINEERS PHYSICISTS 
A large Midwest laboratory offers an ex- ‘ 4 a P , , : 
Senior Engineers—Qualified mechanical or chemical engineers with power or 
¢ : research reactor systems experience. 
0 re pone, Wark lneaives Physicists —Senior and intermediate theoretical reactor physicists for 
assignment in our reactor physics section. 


carbon feed st i i ve , F hike : 
stocks into gases for chemical These positions are available in our Reactor Engineering Department on the 


oe ra _ Aapmonnte with “iecioal = Please mail complete chronological experience record, including education, salary, 
~elhstececaflle gdm sg webct earnings history, salary requirements, etc. 


All replies confidential. 


ance. Send details of experience, education 
and salary requirements. Replies will be AMERICAN-STANDARD 
be ATOMIC ENERGY DIVISION 


Redwood City, Calif. 


Dean W. Townsend, Personnel Mgr. 








MECHANICAL ENGINEERING 
OPPORTUNITIES 


in 
ATOMIC ENERGY 
DESIGN ACTIVITIES 


Design, development, testing, and 
operation of nuclear reactors and 


TESTING component parts for research, pro- 


duction, power, and aircraft pro- 
pulsion. 


P RODUCTION Design and development of pilot 


and production plants and pro- 
cesses in the over-all atomic energy 


MAINTENANCE programs, 


Production of barrier and barrier 


i luori a 
INSTRUMENTATION Si circus “Scsovisted ‘wit the 
concentration of U-235; radioactive 
and stable isotopes; and special 


OPERATIONAL eye required for reactor and 
ANALYSIS other atomic energy programs. 


Operation and maintenance of 
existing facilities. 


RESEARCH AND rig agpnear ete applied research 
: de: 
DEVELOPMENT 3. overall stomic eneroy 


Openings at all Degree Levels, 
0-8 years’ experience in the 


GASEOUS DIFFUSION PLANTS, OAK RIDGE, TENN. AND PADUCAH, KY. 
OAK RIDGE, NATIONAL LABORATORY 
OAK RIDGE Y-12 PLANT 


Exceptional opportunities, modern and unique facilities, liberal benefit 
plans, educational and training programs, plant interview and moving 
expenses, moderate climate, year around outdoor recreational activities, 
low cost living, available housing. 


Send resume and salary information to 


TECHNICAL PERSONNEL OFFICE 


UNION CARBIDE NUCLEAR COMPANY 


a division of 


UNION CARBIDE AND CARBON CORPORATION 


Post Office Box P Oak Ridge, Tennessee 
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SEE CHEMSTRAND’S AD on 
Page 61 of THIS MAGAZINE 


Positions available for 


ENGINEERS 


(Chemical, Mechanical, Metallurgi- 
cal, Textile, Industrial, Instrument 
and Civil) and 


CHEMISTS 


(Organic, Physical, Analytical—in- 
strumental and Wet Method, Textile 
Chemists.) 

Write to Technical Personnel Department 


THE 


CHEMSTRAND 


CORPORATION 


Decatur, Alabama 





engineer 
NUCLEAR AIRCRAFT 
ENGINE TEST 


There is something different about new 
areas of engineering experience in air- 
craft nuclear propulsion Old skills 
must be adapted to the development 
of new talents 


At General Electric's ANP Depart- 
ment a career opportunity in the appli- 
cation of atomic energy to al raft 
now awaits the qualified engineer 

The position now open is one of im- 
portance, involving responsibility for 
major scale testing program of unique 
power plant configuration, as well as 
some design and development work on 
power plant components. 1 to 3 years 
experience in design, development or 
test of complex, high performance 
engineer equipment required 
Publication of research results in the 
appropriate classified or open litera 


ture is encouraged. 


Openings in Cincinnati, Ohio and 
Idaho Falls, Idaho 


Address replies stating salary require 


ments to location you prefer 


J. R. Rosselot L. A. Munther 
P. O. Box 132 P. O. Box 535 
Cincinnati, Ohio Idaho Falls, Idaho 


GENERAL @@ ELECTRIC 
6 


MECHANICAL ENGINEERING 








KLECTRONIC 
RESEARCH 


is our business 






We are permanently dedicated to RESEARCH and DEVELOP- 
MENT in every conceivable field of ELECTRONICS. 
GM's long-standing policy of decentralization creates unlimited 
opportunities for qualified Electrical, Mechanical Engineers and 


Engineering Technicians. 


AC The Electronics Division 


(Digital and Analog) GUIDANCE 


GYRO- 
SCOPES 




















New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION— Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence—and you will hear 


from us by return mail. 


@ \ For Employment Application — Mr. John F. Heffinger, Supervisor of Salaried Personnel a 
DIVISION 


AC THE ELECTRONICS 
GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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CLEVELAND OPPORTUNITIES MACHINE DESIGNERS 


FOR who can meet the chalienge of keeping our auto- 


MECHANICAL ENGINEERS matic tube production equipment the most modern 


in the country! 
If you have had professional experience and want to 
take advantage of increasing opportunities for pro- 
fessional advancement—SEE US: Work and live in the ideal surroundings 
of upstate New York (Elmira) where 
@ Development lovely homes, fine schools and excellent 
@ Design stores are minutes apart. Near famous 


in Finger Lakes year ‘round vacation land. 
Bearing and Friction Materials 


@ Research 


FIND OUT TODAY about 


opportunities in design of automatic 
machines for production of electronic 
tubes. 5 to 10 years’ responsible 
experience in design of medium 
weight automatic machinery required. 
Vacuum tube equipment experience 
desirable but not mandatory. 


Conduct studies to expand knowledge of frictional 
and wear properties of lubricated and unlubricated 
bearings, washers and seals with emphasis on high 
speed, high temperature applications. 


Please write: E. A. Gentry, Personnel Manager 


CLEVITE RESEARCH CENTER 
540 East 105th Street 
Cleveland 8, Ohio 


Telephone collect Elmira 9-3611, or Elmira 9-2360 
after 5 or weekends. Or send resume to R. M. Jarrett, 


The Clevite Research Center develops new principles and new 
P. O. Box 284, Dept. V 23, Elmira, N. Y. 


products for other units of Clevite Corporation. It is a young 
organization where good work is quickly recognized. Your pro- 


fo}. 5 am go) 'E 
CAN MAKE THIS 


: IMPORTANT 
-ople from other fields suc rsics, ele cS she y 
people from other fields such as physics, electronics and chemistry. DECISION 


fessional growth will be accelerated by your association with 











Engineers with Broad Experience 


Look over the Opportunities in 


DESIGN ANALYSIS 


at this major company. 


We can't think of a better way for a talented engineer 
with a broad background to enter the new and growing 
field of small aircraft engines—gas turbines with a power- 
weight ratio of more than 4 to 1. 


The assignments are stimulating, and on advanced levels 
@ Analysis of mechanical designs to determine how 
well they meet performance requirements 


Analysis of the mechanical integrity of designs to 
ensure their suitability 


Analysis of design concepts and techniques for 
the purpose of establishing design procedures 
and criteria 

Study and analysis of stress and vibration charac 
teristics of designs 


You'll have the best facilities in the field at your disposal, 
Advancement is rapid. Benefits are comprehensive. And 
you'll enjoy living in this New England resort area. 


Write in strict confidence to: 
BOX CA-5969, 
care of “Mechanical Engineering.” 
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Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE | INC. 


SECURITY...TOP WAGES... 
CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with 
leading organizations Employer pays fee in many cases. 

Under the auspices of the Four Founder Engineering Societies 
and affiliated with other renown Engineering Societies, 
E.S.P.S. offers many years of placement experience in addition 


to world wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions Available 
See a partial listing of available positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 
Offices In Major Cities In U. S. 


New York Chicago Detroit San Francisco 
8 West 40th St. 84 East Randolph St. 100 Farnsworth Ave 57 Post St 
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— ie ies hal 7 a 
= :|i 2 The “petrified” engineer 
ae ee 
ASE 
= =? : = He has ability. He has ambition. He has new ideas. But he has a 
= “- 2 job that gives him only a paycheck. No scope for his ability; no 
room to move up. He is “‘petrified” in his present level by lack of 
T= promotional opportunity. 
©$ = 2e—=t= $$ 2] 
} P = =| = eal If your career progress has been petrified by lack of opportunity 
$3 3 7° == 688 to show what you can do, we think you'll be interested in Lockheed’s 
P= ~<a F “: == 5° diversified expansion program. 
g=g2° = = | ima =8EP Forty to fifty projects are in progress continuously. Commercial 
2" =:/== =o and military activities span virtually the entire spectrum of aero- 
rs == “2 a nautical endeavor. 17 different types of planes are in production today. 
= 2 = itt There is plenty of room for career-minded engineers to move up 
$23 3 =n i8is at Lockheed—simply because there are so many supervisory positions 
= in is =e to be filled with so many projects in motion. 
a= = > Srv If promotion is of immediate concern to you, why not look into 
=e: = i, an the opportunities presented by Lockheed diversification. It’s worth 
a fie £.- discussing. Write or phone collect, if you possess an engineering 
24 =} 2 _Z ~gi2 degree or actual engineering experience. 
g= = : -s = == Address written inquiries to E.W. Des Lauriers or use the brief 
2: =: : E résumé form below. If you phone, call STanley 7-1241, 
o 2 2ifrSat: Extension 6-2134. 
a = => ” a = = =, TO ENGINEERS WHO LACK AIRCRAFT EXPERIENCE: Aircraft experience 
=o: S«: & == 98. is not necessary to join Lockheed. It’s your engineering training and 
2="-m2 wu 5 Of f= experience that count. Lockheed trains you for aircraft engineering— 
== ¢ ~ : re at full pay. 
a ae 
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80 

mad 

ne . 
7 





Lockhe e d AIRCRAFT CORPORATION 


California Division: BURBANK, CALIFORNIA 










































= = "imine hai ania sith weanling nena 
= g= 3 | E. W. Des Lauriers, Dept. PT-4-11 | 
2 < = | LOCKHEED AIRCRAFT CORPORATION, BURBANK, CALIFORNIA | 
=9= == | Dear Sir: Please send me your brochure detailing life and | 
=< = = | work at Lockheed. | 
- = =m= 
O-n= > on | | 
O - - oon 
“¢= ~=—eo-™ | Name | 
um Ww ons | idee | 
ber °o a — = l Your field of engineering 
a ad | 
| Home street address | 
: City and State Home phone 
| | 
cis ish inn cil i i I ili etn cet haa lle 
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ENGINEERS PHYSICISTS 


NEW opportunities 


at MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You’ll enjoy working in these modern laboratories 

. with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAILABLE IN: two-way Communications «+ missile elec- 
tronics « radio & TV (color) « weapons systems « computer application 
& design « transistor research & production *« microwave systems 
« servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 
+ radar & military electronics 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year- 
round, with lots of room to grow 
(on the job and off) in this land 
of sunshine. 


RESEARCH LABORATORY 
write to: Mr. R. Coulter, Dept. E, 3102 N. 56th St., Phoenix, Ariz. 


SEMI-CONDUCTOR DIVISION 


write to: Mr. V. Sorenson, Dept. E, 
5005 E. McDowell Rd., Phoenix, Ariz. 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 

SSS There’s room to grow and more 
fun in Riverside. 


write to: Mr. C. Koziol, Dept. E, Box 2072, Riverside, Calif. 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “‘big city’? advantages— 
cultural, social, and educational. 


write to: Mr. L. B. Wrenn, Dept. E, 
4501 Augusta Bivd., Chicago, Ill. 


MOTOROLA 











BASIC 


METAL PROCESSING 
RESEARCH 


Attractive, per- 
manent position open in 
the research laboratories of 
the world’s largest machine 
tool builder. Mechanical 
engineer or physicist re- 

uired, preferably with a 
Dostana degree, and hav- 
ing strong background in 
applied mechanics. Should 
have several years’ expe- 
rience in industrial or 
academic research in met- 
al processing, and estab- 
lished reputation for origi- 
nal basic research in this 
field. The laboratory is new- 
ly equipped with the finest 
instrumentation available. 
Successful candidate will 
have supervision of a grou 
working on basic dene 4 
in metal cutting, grinding 
and metal forming. Will be 
responsible for planning 
and directing long-range re- 
search in metal processing. 
Many Company benefits. 


Contact M. Eugene Merchant 
Assistant Director of Research 


The Cincinnati Milling Machine Co. 
MARBURG AVE., CINCINNATI 9, OHIO 


ENGINEERS — PHYSICISTS 


OPPORTUNITIES IN 
OPERATIONS RESEARCH 


THE JOHNS HOPKINS 
UNIVERSITY 


Operations Research Office 
offers Nae i ee] opportunities for 
ENGIN and PHYSICISTS who 
desire = challenge of military opera- 
tional problems of unusual scope and 
diversity to routine design and de- 
velopment work. 

Our current gaosare program under 
a contract with the Department of the 
Army includes problems in tactics, 
strategy, weapons systems, intelli- 
gence, communications, logistics and 
military applications of game ——- 

Studies in these areas are normally 
carried on by mixed teams of scien- 
tists, each of whom is expected to con- 
tribute as a specialist to a synthesized 
solution. 

e Selected opportunities for two- 
year overseas assignments in 
Germany or Japan. 

e Liberal employee benefits and 
leave privileges. 

e Rapid advancement for demon- 
strated capabilities. 

@ Acompetitive salary scale 

Please send your resume to 

Dr. Lincoln Hanson 
Research Personnel Office 
7100 Connecticut Avenue 

Chevy Chase 15, Maryland 
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& 
Two years ago, world attention centered on Electric Boat at Groton, 
ENGINEERS Connecticut where scientific boldness harnessed the power of atomic 
energy to launch the Nautilus, which will soon be followed by its sister 
ship, Seawolf. Next to glide down the ways will be even more powerful 
versions ...a third, fourth and fifth nuclear powered craft. 
ELECTRIC Now, engineers who are cognizant of the implications of the Atomic 
Age are concentrating their interest on Electric Boat. 
B 0 i The following opportunities exist for: 
a) Naval Architects 
S T E p S U p b) Mechanical and Electrical Engineers with 3 to 5 years 
experience in the application of mechanical and electrical 
marine power plant equipment. 
N U C L EA R c) Electrical and/or Mechanical Engineers for basic design using 
analog computers, with respect to control systems, motor control 
S 1 B M A R | N F circuits, power plant, speed and voltage regulators or fluid flow 
and thermodynamics. Familiarity with engine room and reacter 
R A M plant electrical systems and controls desirable. 
P R 0 G At Electric Boat your professional success is spurred by company 
sponsored courses at the plant, advanced study at leading universities, 
and by attention to broader professional growth by immediate supervision. 
Electric Boat’s location in Groton on the lovely shore of Long Island Sound 
makes life as pleasant as your job is stimulating. The surrounding resort area 
is well known for its year-round sports and recreational activities. And, 
offers unusual you have all the advantages of nearby New York and Boston as well. 
growth oppo rtunitres Interviews can be arranged by sending resumes to Peter Carpenter. 
to engineers ELECTRIC BOAT 
Division of General Dynamics Corporation 
* GROTON e CONNECTICUT a 
IN RESEARCH AND DEVELOPMENT nnn Reser 
< Department 
FLUID MECHANICS ENGINEERS of Raytheon’s 
Engineers of advanced standing will find challenging Wayland Lab 
work at the Garfield Thomas Water Tunnel of the - 
Ordnance Research Laboratory located at The Penn- has challenging 
sylvania State University. This laboratory is en- ati 
gaged in basic and applied research in the field of positions for aie 
underwater propulsion and related subjects, includ- 
ing cavitation, hydroelasticity, and hydrodynamic 
control of submerged bodies. The existing openings 
offer opportunities for combining research and de- PRODUCT DESIGNERS 
velopment work in these fields with various aca- 
demic activities. 
x The final design of complex radar systems requires fertile 
VIECHA N ICA L ENG IN EERS imagination and knowledge of many fields and techniques— 
Mechanical engineers with research ability and ex- materials, corrosion, fabrication, basic thermodynamics, and 
perience in missile development. mechanisms. If you have such experience we can interest 
University faculty appointments you with opportunities to grow professionally. 
Opportunities for graduate study. 
Liberal vacation allowances. 
Security benefit programs. Send resume to: 
Send Resume to: Professional Personnel 
ARNOLD ADDISON, Personnel Director Box 242 
“ . DEATAICW ; : od pr STEM OFS: pean Raytheon Mfg. Co. 
THE PENNSYLVANIA STATE UNIVERSITY Wesdend: Maes. WAYLAN 
ORDNANCE RESEARCH LABORATORY D LAB 
University Park Pennsylvania 
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DYNAMICS AND 
PHYSICAL ANALYSIS 
RESEARCH ENGINEER 


Are you the man 
for this position? Require- 
ments are: Mechanical En- 
gineer with a strong mathe- 
matical background; inter- 
est in fundamental scien- 
tific study, aptitude for lab- 
oratory work, and ability 
to plan and carry out origi- 
nal research investigations. 
A background in mathe- 
matical analysis, mechanics 
and servomechanisms is 
important. Research proj- 
ects include basic experi- 
mental and analytical 
studies in the fields of me- 
chanics, hydraulics, vibra- 
tions, dynamics and servo- 
mechanisms. The activity 
is principally concerned 
with analyses of mathe- 
matical models of physical 
systems, analytically and 
ou analog and digital com- 
puting equipment. The - 
sition is permanent, in The 
Cincinnati Milling Machine 
Co.’s large, newly equipped 
laboratory. 

Contact M. Eugene Merchant 
Assistant Director of Research 


The Cincinnati Milling Machine Co. 
MARBURG AVE., CINCINNATI 9, OHIO 


DQDODOADNDAADO 
PHYSICISTS, 


(Back in 
1895, 
that is} 


HOTOROROTS 


A short 61 years ago, there were those 
who claimed that the great work had all 
been done . . . that no new discoveries 
of major importance were likely to be 
made in the future. At that very time, 
however, Professor Wilhelm Roentgen 


had begun a series of experiments des- 
tined to reveal a force of nature that 
would revolutionize medicine and tech- 
nology and become an instrument for 


ENGINEER . Siew iat deeper probing of the structure of mat- 


HIGH TEMPERATURE METALLURGY ewe ae 
AND CORROSION RESEARCH ON 
NUCLEAR FLIGHT PROJECT 
The 1895 cry certainly doesn't apply today! Farnsworth 


This senior research position in the ap- a a cn ‘ 
needs and wants qualified physicists and electronics 


plication of nuclear energy to the fleld 


of flight calls for both versatilit d . ° 
Saaes Gammeeraeding. Sean engineers for research,development and production on 


pe imaged sphere ideas even more revolutionary than Roentgen's: Missile 
ch de- guidance, control and test equipment systems, micro- 


effectively employed in research de 


signed to provide improved metals and e 
waves, radar and countermeasures, infra-red systems, 


alloys for use in an aircraft nuciear 


ee industrial electronics, antennas, transistor and pulse 
The job requires degree in physical . . . 
cals denna inamnies circuitry and packaging. 


metallurgy or metallurgical engineer- 
ing and & to 10 years’ experience in If you feel lost in a labyrinth of detail and routine... 


working with high temperature or 


corrosion resistant metals and alloys want a challenge as well asa change Reco you'll find 


If directly related, time spent on ob- 


Sueapndaeeeens> ENOUGH HERE TO CHALLENGE 


considered part of the experience 


Fubeaton of rem rena A HUNDRED ROENTGENS! 
e 


appropriate classified or open litera- 
ture is encouraged 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


iddress replies, stating salary require- 
ments, to location you prefer 


~ 7 > ot 4 = oe Address Technical Employment Director 
Cincinnati, O. Idaho Falls, Idaho FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
A Division of International Telephone and Telegraph Corporation 


GENERAL @® ELECTRIC MOLVA LOTTA GO Oaiaxe) 
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An UNKNOWN WORLD Awaits Us, Too 


Terra INcocniTta — the Unknown World. This was the challenge to men of 


earlier centuries .. . to venture into the mysterious, unexplored regions of the 


Earth. They met the challenge and found new lands. 


While no continents or uncharted seas remain for us to discover, an un- 
known world awaits us too. The challenge to men of our times is to venture 
still farther into the unexplored realms of scientific knowledge. Today’s scien- 
tists are opening new worlds as truly as did Magellan and Columbus. Helping 
them speed their discoveries are the men who design and build Remington Rand 
Univac® electronic computing systems. Univac recognizes the importance of 
the contributions of their engineers and technicians in this new age of dis- 





covery. They are important men...and Univac treats them accordingly. 


IMMEDIATE OPENINGS FOR: 





ELECTRONIC CIRCUIT DESIGNERS — To utilize such new circuit ele- 
ments as transistors and magnetic amplifiers in high speed digital 
computing circuits. E.E. degree or equivalent experience required. 
Pulse circuit techniques, particularly such as are acquired in radar, 
telemetering, guided missiles or TV will satisfy many of our require- 
ments. 

MAGNETIC CORE MEMORY — For memory core and general mag- 
netic testing projects. Degree in E.E. or equivalent plus circuitry expe- 
rience. To be responsible for program. 

LOGICAL DESIGNERS — Experience in logical design of digital com- 
puters. 

MECHANICAL ENGINEERS (ELECTRO) — Development of computer 


input-output devices and servo-mechanisms. Research and development 


work in the field of small, high speed, electrically-actuated mechanisms 
where ultra reliability is a must. 

PHYSICISTS — For research and development of new circuits. 
CHEMISTS — Inorganic or physical. Minimum of 5 years experience. 
TECHNICAL PUBLICATION ENGINEERS — Engineers with background 


in circuitry mathematics or symbolic logic with writing experience. 


Send Complete Resumé to 
Remington. Fland. Univac. 
DIVISION OF SPERRY RAND CORPORATION 
D. A. BOWDOIN 
Dept. PN-4 
2400 W. Allegheny Avenue e Philadelphic, Pennsylvania 





® Registered in U. S. Patent Office 
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MECHANICAL ENGINEERS 


A Career With... 


tne 


IN LIQUID NITROGEN 


OP. 


ai 


Unusual and challenging career openings are offered in liquid nitrogen APPLICATION DEVEL- 


of biological materials. 





® indefinite preservation and p 


¢ design of liquid nitrogen vacuum insulated containers. 





© application of ext P 


and low temperature. 


in the shipment of f foods without 





© aqpteation of Ronlé atteegen tempecat 





The magnitude and diversity of LINDE products and processes are 


appealing to Mechanical 


gineers who are seeking employment 


with a dynamic company of proven stability 


Bachelors or Masters are invited to investigate. 


LINDE AIR PRODUCTS COMPANY 


a division of 


UNION CARBIDE AND CARBON CORPORATION 
Send resumeto: Mr. R. P. Kalle 
P. 0. Box 44, Tonawanda, New York 


Refer to ad: ME-N 


ENGINEERS 


HEAT 


EXCHANGER 
and 


PRESSURE 
VESSEL 
ENGINEERS 


Degree plus 5 years’ minimum experi- 
ence on heat transfer equipment and 
pressure vessel design of equipment 
used in oil refinery or chemical plants. 
Rapidly expanding engineering firm 
with long range outlook. Good 
salaries and excellent working condi- 
tions. Write giving qualifications to:- 


CATALYTIC 


Construction Co. 
1528 WALNUT STREET 
PHILA., 2, PA. 











TECHNICAL 
PUBLICATIONS 
ENGINEER 


Here is the perfect oppor- 
tunity for good technical 
publications men to move to 
the Rocky Mountains and to 
become associated with one 
of America’s top missile 
teams, the Denver Division 
of the Martin Company. 
These engineers will write 
technical handbooks in con- 
formance with military 
specifications for operation, 
service and overhaul of com- 
ponents related to aircraft 
and ordnance. 

Work will be done from 
blueprints, reports and speci- 
fications data aahere in 
liaison work in cooperation 
with engineering and manu- 
facturing departments. 
Three years’ experience in 
related fields is required. 
Please write to: 

G. D. Stephens 
Employment Dept. 
Martin-Denver 
P. 0. Box 179 
Denver 1, Colo. 


JOY MANUFACTURING COMPANY 
The Joy Manufacturing comer 


leaders in mining, construction and in- 
dustrial equipment, has good job open- 
ings for 
AERODYNAMICISTS—for design and 
analysis of fans, preparation of data and 
performance curves and research into 
new fan developments. 
PRODUCT DESIGN ENGINEERS— 
for design of fans or conveyors, make 
engineering proposals, customer and 
shop follow-up on new products. 
APPLICATIONS ENGINEERS—main- 
tain customer contacts, recommends 
proper fan or dust collector application, 
may assist in field installation of equip- 
ment 
Call or submit resumes to 
R. E. Snodgrass 
Joy Manufacturing Company 


338 South Broadway 
New Philadelphia, Ohio 








SALES ENGINEERS 


Leading bottling and packaging 
machinery manufacturer has sev- 
eral openings for qualified Sales 
Engineers in various locations in 
U.S.A. These positions offer ex- 
cellent future and top compensa- 
tion. Travel and hard work a re- 
quirement. 
If you are familiar with the brew- 
ing, carbonated beverage, food, 
liquor or chemical industries and a 
graduate engineer with previous 
sales experience, please send com- 
plete resume. 
All replies will be held in strictest 
confidence. Personal interview 
will be arranged. 

Address CA-5945, % “Mechanical Engineering 

















ESSO ENGINEERING IS EXPANDING 
MECHANICAL ENGINEERS NEEDED 


Work involves surveys, 


Career openings available in long range expansion program 


investigations, preliminary design specifications (no drafting), trouble shooting, and 


occasional field follow-up. 


Prefer men of high scholastic rating and with one to seven years’ experience 


There are 


also a number of openings for very recent graduates. Both Bachelors and Masters degree 
positions are available. Salary commensurate with experience and qualifications. 

If you are interested in an opportunity for growth and promotion with a leader in the 
petroleum industry, write today giving full details of education, experience, salary desired, 


availability date and references. 


All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 


Esso Research Center 
Employee Relations-C 


P.O. Box 51 


Linden, N. J. 














s to box ber advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
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CHEMICAL—or— 
MECHANICAL ENGINEER 


AGE UNDER 35. PETROLEUM 
REFINERY EXP. DESIRABLE. 
Technical work in small ex- 
panding department of a 
MAJOR OIL CO. New York 
City location with some travel 

entailed. 

Excellent opportunity for man 
with initiative. Salary com- 
mensurate with experience. 
Fine employee benefits pro- 
gram. 

Send full qualifications to- 
gether with resume. 


Address CA-5§955, % “Mechanical Engineering 








Several graduate engineers with minimum 
5 years’ experience supervising maintenance 
engineering functions in oil refining or pro- 
ducing facilities, power plants, heavy indus- 
trial installations, manufacturing plants or 
related operations. To establish technical 
supervision, procedures, maintenance opera- 
tions, and schedule routine and special work 
for major oil producing and refining opera- 
tion with all supporting facilities; i.e., 
housing, feeding, recreation, etc. 


Salary commensurate with background 
and experience. Write giving full particu- 
lars regarding personal history and work ex- 
perience. Please include telephone number. 


Recruiting Supervisor, Bex 66 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, N. Y. 








MACHINE DESIGNERS 
M.E. GRADUATE 
OR 
EQUIVALENT 


Experienced in the design of crawlers 
and rubber mounted cranes and 
shovels. Knowledge of heavy duty 
truck design would be valuable. 


Excellent opportunity for permanent 
position with well established mid- 
west firm now expanding on west 
coast. 


Salary commensurate with ability 
All replies confidential. 


Send resume of experience to: 


THE INSLEY 
MANUFACTURING CORP. 
Attention — Chief Engineer 


801 N. Olney St. 
Indianapolis, Ind. 
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NOW AVAILABLE 
TO ENGINEERS & SCIENTISTS 


Lhe Fapers Presented 
at the Guided Missiles Technical Forums 


HELD BY THE 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 
OF GENERAL ELECTRIC 


The Technical Forums held by authorities from the 
Missile & Ordnance Systems Department (then 
called the Special Defense Projects Department), 
of General Electric in New York City and Buffalo 
last Spring were unusually well received, attracting 
large audiences of engineers and scientists interested 
in keeping up with the very latest developments in 


the field of Guided Missiles. 


In view of the intense interest in these forums, and 
the subsequent requests for reprints of the papers 
presented, we have decided to make them available 
upon request. 


Papers presented were on the following subjects: 


eee eeeee COREE HEE HEHEHE EEE EEE EEE HEHEHE EEE EEE 


SOME AEROPHYSICS PROBLEMS CONNECTED 
WITH HYPERSONIC FLIGHT 
by Dr. John W. Bond, Jr.— Aerophysicist 


PROBLEMS OF SYSTEMS ENGINEERING 
by Mr. A. W. Robinson — Manager, 
Systems Engineering 


EXPERIMENTS IN HYPERSONICS 
by Dr. Yusuf A. Yoler — Hypersonic Scientist 


THE INTEGRATION OF SYSTEMS TEST 
by Mr. William R. Eaton — Manager, 
Quality Control and Test Engineering 


MISSILE AEROPHYSICS 
by Dr. Joseph Farber — Manager, 
Aerophysics 


STRUCTURAL FRONTIERS 
by Mr. Samuel Levy — Manager, 
Stress Analysis Engineering 


eee eee 2 es 
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POORER EEE EEEH HEHEHE EHH EHEEEEEEEEEEHEEEHEHEHEHEEED 


To receive your set of these papers, collected in 
a convenient folder, please write: 


TECHNICAL FORUM, ROOM 508-7 
MISSILE AND ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Chestnut Street, Philadelphia 4, Pa. e 
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B.EGoodrich 





Familiar with mechanical utility problems for major assignment with 
Engineering Services Department in Akron, Ohio. Duties include 
preliminary studies of utility requirements, construction cost estimates, 
specification writing and supervision of utility installation. 


Qualifications include experience with electrical utility system or 
utility operations of a manufacturing plant. Should have operating 
aes a3 on steam utilities, compressed air supply and mechanical 
refrigeration. 


Salary plus bonus. Outstanding employee benefits including company 
paid hospitalization, life insurance and retirement plan. Relocation 
allowance. 
Please send resume to 
W. R. Bond, Employment Department, 


B. F. Goodrich Company, 
500 South Main Street, Akron 18, Ohio 





PIPING & AIR CONDITIONING 
DESIGNERS & DRAFTSMEN 


Long established firm of consulting en- 
gineers with worldwide practice needs 
piping and air conditioning designers 
and draftsmen for work on hydro 
powerplants. Five years’ experience 
preferred. Permanent positions. Lib- 
eral employee benefits. Starting sala- 
ries dependent on qualications. Please 
send complete resume to 


Personnel Department 
HARZA ENGINEERING COMPANY 
400 West Madison Street, Chicago 6, lilinois 














J OIN a fast growing, 


fast moving enterprise... 


Opportunities for 


CHEMISTS 

PHYSICISTS 

CHEMICAL ENGINEERS 

MECHANICAL ENGINEERS AND DESIGN ENGINEERS 
TEXTILE ENGINEERS 

PRODUCTION ENGINEERS 


Rapid growth of synthetic fiber development creates unlimited 


opportunities for technical men who want to be on the forefront of 


this exciting field. Openings now in fiber process development, 
mechanical development, product development, and production. 


Men with 0-15 years experience in their profession will be considered. 


Interviews arranged promptly. Send resume to: 


New York Personnel, Dept. T. 


Textile Fibers Department 
Carbide and Carbon Chemicals Company 


Carbide and Carbon Chemicals Company 
P. ©. Box “N" 30 East 42nd Street 


South Charleston, West Virginia New York 17, New York 
Attention: Mr. W. H. Billings, Jr. Attention: Mr. E. R. Brown 








LESS THAN HALF A DAY 


FROM THE U.S.A. 


MAINTENANCE and 
PLANNING ENGINEERS 
needed in the 
CARIBBEAN AREA 


Attractive staff positions are available 
with affiliate of STANDARD OTL COM- 
PANY (N.J.) for qualified Mechanical 
and Industrial Engineering Graduates 
MAINTENANCE ENGINEERING 
studies, surveys, economics, trouble shoot- 
ing to improve mechanical work efh- 
ciency, new equipment evaluation, stand- 
ards, mechanical work systems and pro- 
cedures 

PLANNING ENGINEERING—short, 
intermediate and long-range planning and 
follow-up of mechanical work force for 
maintenance and construction work, con- 
tract preparation and follow-up, coor- 
dination of all manpower planning ac- 
tivities 


Liberal salaries, benefit plans and vaca- 
tion policy 

— WRITE — 
Giving age, complete address, marital 
status education and details of previous 
experience to° 

BOX 308-M 

RADIO CITY STATION 
New York 19, N. Y. 














It will pay you to watch the 
announcements on_ these 
pages for an opportunity 
that you may be looking 
for or one that may be of 


interest to you. 
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DU PONT NOW OFFERS 


SIX CAREER POSITIONS OF CHALLENGE AND RESPONSIBILITY 
FOR SPECIALIZED MECHANICAL ENGINEERS. 


The Engineering Service Division of du Pont’s Engineering Department provides 
consulting service and technical assistance to production, maintenance, design, 
research, and construction groups within the company. The Division’s objec- 
tives are to assist other company units in improving plant efficiency and product 
quality, in reducing investment and operating costs, and in increasing capacity. 
Six openings are immediately available for experienced graduate engineers to 
provide consulting service to operating plants in the following specialized 
mechanical engineering fields: 


MATERIALS HANDLING EQUIPMENT IMPROVEMENT 


Position requires 5 or more years’ engineering expe rience in 
research, development, design, application, or maintenance of 
chemical process equipment and machines. Duties include 


rhis position requires three to ten years’ experience with bulk 
or package handling systems and equipment. The successful 
applicant will be expected to have engineering knowledge of 
belt conveyors, bucket elevators, screw conveyors, storage Conducting mechanical engineering studies on chemical plant 
bins, chutes, hoppers, and feeders. Familiarity with pneu- problems involving equipment design, mechanisms, machine 
matic conveyors or mobile handling equipment is desirable components, and machine drives; and analyzing and solving 
Duties include prov iding consultation on existing equipment, preblems in selection, operation, and maintenance of chemical 
selection of new equipment, making cost studies, and develop process plant equipment. Qualifications should include sound 
ment and execution of major materials handling engineering practical knowledge of engineering economics, machine design, 
programs fluid mechanics, or applied mechanics 





POWER MAINTENANCE ENGINEERING 


Position requires extensive practical power experience including Position requires five or more years’ responsible experience on a 
ope ration and maintenance of industrial steam power plant supervisory or staff level in plant maintenance organizations, 
facilities and equipment testing. Some experience in steam planning work, estimating manpower and material require- 
plant design and construction or in thermal insulation of process ments, scheduling and controlling work, and accounting for the 
piping and equipment is desirable. Duties include: making expenditure of maintenance funds. Successful applicant will 
economic evaluations and involved heat balances for compli- consult on preventive and corrective maintenance problems such 
cated power systems; assisting in specification of power equip as: improved procedures and methods, training programs, 
ment and in selection of new facilities; and determination machine tools and other maintenance equipment, plant main- 
of causes of equipment malfunctioning and development of tenance organization, welding, and other related phases of plant 


recommendations for corrections. maintenance 





AIR CONDITIONING PUMPS AND FLUID MECHANICS 


Desired qualifications will include extensive engineering knowl- 


Position requires graduate engineer with 5 or more years’ e xperi- 
edge of and familiarity with equipment used in the fluid 


ence in the selection and operation of heating, air conditioning, 











ventilating, and refrigeration equipment. The successful mechanics field. Development, research, design, maintenance. 
applicant will provide consultation to operating plants and to or teaching experience with pumps, compressors, jets, and 
design and construction groups on the evaluation and economic seals is desirable. Responsibilities of the position will involve 
operation of such equipment. Duties will require a broad and selection of equipment, trouble-shooting, and consultation on 
detailed knowledge of heating methods and systems, fans, fluid flow and mechanical design aspects of piping, pumps, jets, 
building heat transmission, automatic controls, air cle ~aning compressors, and seals. Duties include evaluation of available 


devices, spray apparatus, sorbent materials, refrigeration, air equipment, and recommendations for equipment modifications 
duct design, exhaust and conve ying systems, drying systems, for special applicaticns. 

health aspects of ventilation, piping and insulation, instru- 
ments and measurements, and investment and operating costs 








NEW YORK INTERVIEWS BOSTON INTERVIEWS 


Sun-Mon-Tues-Wed, Nov. 25-26-27-28 Sun-Mon-Tues-Wed, Dec. 9-10-11-12 
To arrange an appointment with our tech- To arrange an appointment with our tech- 
nical representative, please call nical representative, please call 
Mr. K. S. Marlin, Jr. Mr. K. S. Marlin, Jr. 
PEnnsylvania 6-5096 Hancock 6-2044 











Or you may send complete resume, 
including details of education and experience, to: 


ams. on - . 
pecs * Mr. K. S. Marlin, Jr. 
BETTER THINGS FOR BETTER LIVING 


_.. THROUGH CHEMISTRY Engineering Department 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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PROJECT ENGINEERS 


Challenging and interesting positions 
are open in Worthington Corporation 
for qualified mechanical engineers who 
seck opportunities as project leaders in 
oduct research and development. 
is is a chance to attain personal 
growth and profession standing with a 
growing organization that serves the 
ait conditioning, petro-chemical, re- 
finery and public utility fields. Work 
will be with such equipment as cen- 
trifugal pumps, compressors and various 
types of power plant equipment. 
Location is in northern New Jersey. 
Salaries commensurate with experience. 
Liberal benefits, including educational 
refund plan. Write for interview, 
enclosing a resume of your background, 
to 
Personnel Department, Harrison Division 
WORTHINGTON CORPORATION 
Harrison, New Jersey 











Mechanical 


Engineers 
and 


Designers 


Offers you immediate long range engineering 
opportunity in 


Los Angeles 


New York 


San Francisco 


Engineers and designers with Steam Electric 
Generating Station, a. or Process Plant 


experience will lechanical engi- 
neers with rela experience wil] he given 
thorough consideration. 


Instrument 
Application Engineers 


Mechanical engineers with instrument ap- 
plication experience on Steam Electric Gener- 
ating Stations, Refinery, or Process Plants. 
Related experience acceptable. 
Liberal relocation allowances for you and 
your family. 

Send resume to 

Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For an immediate personal interview you may phone 
Paul Keating Plaza 7-4400, New York Cii 

Joe Braddick, Fairfax 3-2401, Houston, Texas 
Bill Milligan, Tucker 1549, Los Angeles, Calif. 


Don Palmer, Douglas 2-4032, San Francisco, Calif. 

















Use a CLASSIFIED 
ADVERTISEMENT 
for Quick Results 
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mechanical 
engineers 


Opportunities with AMF 
at the Chemical Research Laboratory 
in Springdale, Connecticut 


Two intermediate grade positions are now open for men with 

a B.S. Degree in Mechanical Engineering or equivalent and 
with 2-6 years’ experience. These men will design and develop 
new pieces of equipment, follow up fabrication in shops, assist 
in overall plant maintenance and act as consultants to engincers 
in other branches of engineering on mechanical problems. 


AMF offers an exceptional employee benefit program, periodic 
merit reviews, liberal tuition reimbursement plan, retirement 
provisions, top facilities, enlightened management policies 

and living in one of the finest suburban areas in the East, 
less than one hour from New York, ideal for whole-family 
sports, leisure and culture. Relocation expenses paid. 


Please send your complete resume to 
Mr. E. W. Nelridge 
Chemical Research Laboratory 


American Machine & Foundry Company 


689 Hope Street, Springdale, Connecticut 





MECHANICAL ENGINEERS... 
You'll find professional stimulation in 


RCA’s AIRBORNE WEAPONS 
SYSTEMS Projects! 


As a mechanical or aeronautical 
design engineer, you can now 
grow with RCA’s creative engi- 
neers on airborne weapons 
systems. In addition to your 
bachelor or advanced degree, you 
should have experience in design 
of aircraft structure and mecha- 
nisms or design of aircraft con- 
trol instruments. 


These RCA problems call for 


Plus .. . completely 
equipped 
engineering 
laboratories 
advancement on 
merit —full benefits 
program — relocation 
expenses paid. 


RADIO CORPORATION OF AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


truly advanced effort. You will 
be challenged by the severe 
environmental conditions 
encountered in the supersonic 
flight of tomorrow’s highest- 
speed aircraft. New concepts in 
mechanical design are required 
to deal with previously unex- 
plored states of temperature, 
altitude, shock, vibration and 
humidity. 


Please send resume of education 

and experience to: 

Mr. John R. Weld, Employment Manager 
Dept. V-3L, Radio Corporation of America 
Camden 2, N. J. 
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POSITIONS OPEN 





Continued from Page 188 


with industria 


WRITER—B5S. degre 


endid opportunity for man wit 


TECHNICAI 


preferred. Sp 


xperience 


metallurgical 





background, ability to abstract fundamentals from technological 
material, restate with economy and point. New York City loca 
tion. Please include description of work experience, salary de 
sired in reply Address CA-$952, care of “Mechanical Engi- 


ecring 


PROFESSOR in INDUSTRIAL 
from diversified inc 
and mechani 


ASSISTANT or ASSOCIATE 
ENGINEERING. Need experienced man 
tries in production pla 






ing and control, toolir 








m, and other production areas. Research facilities in these 
areas, cooperative industries assist. Advanced degrees helpful 
Excellent consulting opportunities. Beautiful campus. 9 month 
ontract. Some teaching experience desirable; can develop new 


ial Engineer 


ourses. Salary open. Write Department of Indust 
ing, Washington University, St. Louis §, Mo 


THREE MECHANICAL ENGINEERS, ONE NUCLEAR EN- 
GINEER—to teach Machine Design, Metallurgy, Heat Power, 

ror al Option, Nuclear Option or ¢ combination of 
quired, Ph.D. desirable. Assistant Professor 
Rank and salary commensurate with 


h 0-Op 






mauti 
these fields ; 
to Department Chairmar 
i teaching on 


qualifications. Opportunity for year-rou 
prograr Write Dean Earl H. Flath, School of Engineering, 
Southern Methodist University, Dallas 5, Texas 


All sections U.S 
M.S. and Ph.D.'s 


tures and qualifications to Cli 


College positions 
g. Openings for B.S., 
Send pi 


ENGINEERS 





Sal 
Box & 





+f 
7, East Lansing, Michigar 
ASSISTANT PROFESSOR-—to teach me- 
vibrations, stress analysis Master's 
j Mechanical Engineer 


Oregon 


INSTRUCTOR or 


chanics 





dynamics 
¢ industrial experience pref 
, Oregon State Co 








and so 


ing Department 





, Corvallis 





PROFESSOR and head of Department of Mechanical Engineering 


Opportunity to develop first rate department for a young man, 28 
to 40, holding a doctor's degree in mechanical engineering or allied 
field. Experience in teaching, industrial or other appropriate area 


months comparable to 
of Enginecring, Pratt 


Salary for academic year of te 


Write to Dea 


desirable 
if dustrial ompe sation 
Institute, Brooklyn 5, N. Y 


TEACHING APPOINTMENTS available for 
qualified to study for Doctor's Degree 
present industrial rates. Mechanical § 
California, Berkeley, California 





LUBRICATION RESEARCH ASSISTANTSHIPS for graduate 








study with part-time employment assisting research grou 
vestigati il film “whi etc. in high-speed plain bearings 
Start Feb. or Sept. Write Prof. G. Dubois, Mech. Eng’g, Cornel 
Univ., Ithaca, N. Y 

MECHANICAL and STRUCTURAL DESIGN ENGINEERS 
and draftsman for plant layout work and automatic equipment 


Work involves board work and some ticld work 
pulp or paper mill he 
Good opportunity for de 
ange with application 


ful but not essential 
irable applicants 
Address CA-5999, 








Salary 
chanica gineering 

ELECTRICAL ENGINEERING DRAFTSMAN for general plant 
power layout work also automatic Give experience 
and present salary range with applicatior Location South 
Address CA-6000, Mechanical Er Sy 


ontrol 


are of gineering 


REPRESENTATION WANTED 





MANUFACTURER of Heat Exchangers and Pressure Vessels, 





located in New Jersey, wants sales representatives in various 
parts of country. Representative should have contacts in oil 
refineries, power plants, chemics! plants or marine. Address 
CA-§752, care of *‘Mechanical Engineering 





See advertisements on preceding pages 





POSITIONS WANTED 


ENGINEER EXECUTIVE—BSME, age 36. Member ASME 
Diviersified experience on methods and process development in- 
volving precision machining, sheet metal fabricating, personnel 
ral management. Employed as vice-president 
ig plant. Address CA-5976, care of “Me 


administration; get 
of $2,000,000 fab: 
chanical Engine 


a 
ing 








VIBRATION AND DYNAMICS ENGINEER—27, P.E., M.S. in 
Applied Mechanics. § years of experience; 3'/2 yrs. as senior en- 
gincer supervising engineering group in all phases of vibration and 
Desires position involving product development 
Address CA-§974, care of ‘‘Mechani- 





engineering 
cal Engineering 


MECHANICAL ENGINEER—BSME, 39, married, 12 years’ ex- 
perience in Plant Engineering, Industrial Engineering, Mainte- 
Desire position as plant engineer or 
Address CA-5962, care 


nat and Administration 
Prefer Southern California 
of vanical Engineering 


lea 20 PE 


MA.. .GEMENT ENGINEER—Graduate M.E. experienced io 
plant, facilities and production engineering as well as factory 
management. Age 42, Address CA-§949, care of **Mechanical En- 
ginee: . 





ng 


AMBITIOUS, hard working, graduate and registered M.E., 33 
years’ old wants position as factory agent or representative 
years’ experience sales and application engineering ir 
Oklahoma and surrounding States. Address CA-5998, care of 
Mechanical Engineering 





MECHANICAL ENGINEER—30, M.E., married, one child 
Experience: Organization, outlay, planning, supervision and 
general maintenance shops. Now superinvendent large agricul 
tural enterprise in West Africa, in charge general planning, engi- 
necring, construction, and maintenance. Languages: English, 
Dutch, French, German. Secking permanent position ultimately 
become plant manager or technica promoter. Address 
CA-5997, care of ‘‘Mechanical Engineering 





sales 


REPRESENTATIVES AVAILABLE 





MANUFACTURER'S AGENT—covering New England States on 
dust control and industrial oven equipment desires additional 
lines. Graduate engineer, 6 years’ experience in technical selling 
Address CA-$990, care of *‘Mechanical Engineering." 
SWISS MECHANICAL ENGINEER—with 20 years of indus- 
trial experience and having excellent connections with public 
and private enterprises, desires to take over Technical Agencies & 
Representations of interests of USA firms for Switzerland and 
other west-European territories. A Hintermann, Segan- 
tinistr. 130, Zurich 10/49, Switzerland 





SERVICES AVAILABLE 





GRADUATE MECHANICAL ENGINEER—secks professional 
advancement as to design, development and research in turbo- 





machinery, fuel atomization, industrial combustion, etc. (patent 
applications pending Address CA-5926, care of ‘“Mechanical 
Engineering.” 

SCIENTIFIC ENGINEERING TECH- 


NICAL RESUMES OUR SPECIALTY. 
Expertly typed, carefully proof-read, attrac- 
tive layout. Reproduced by multilith on qual- 
ity bond papers. $4.00 for 50 copies of one 
page: $5.00 for 100 copies. Postpaid 

At your request, additional copies will be 
reproduced and distributed to major firms 
(excluding your present employer) at no 
cost to you 

Send for ‘‘How to Write Your Resume”’ in- 
cluding sample guide—$1.50 postpaid 

ORVILLE E. ARMSTRONG & CO. 
55 W. 42nd St., Dept. ME, New York 36, N.Y. 











EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 





We offer the orig- 
Proce- 


SALARIED POSITIONS—$6,000 to $35,000 
inal personal employment service (established 46 years 
dure of high standards individualized to your personal require- 
ments. Identity covered. Particulars—R ’. Bixby, Inc., 562 
Brisbane Bldg., Buffalo 3, N. Y 
EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS, 66 
associate offices—principal cities. Our staff—technical graduates 
no fee until placed—Bradley Placement Service, 555 Leader 
Building—Cleveland 14, Ohio 





SALARIED PERSONNEL $5,000 to $30,000 
This nation-wide service, established 1927, is geared to 
the needs of high grade men who seck a fron of con- 
nection under conditions, assuring if employed full pro- 
tection to present position. Send name and address only 
for details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, P. O. Box 674. Manchester, Vermont 








CHIEF ENGINEER 


You will direct the development group for old line 
manufacturer process machinery Starting salary 
$15,000 plus liberal bonus. Company pays agency fee 
and relocation expense. 


28 E. Jackson Chicago 4, Illinois 
MONARCH PERSONNEL 











2 220 S. State, Chicago, Ha 7-8600 








Engineering Positions 
Each Month Two of Many Outstanding 
Opportunities will be Shown Here 
CHIEF ENGINEER $20,000 
Aircraft ries and equip ft 
WORKS ENGINEER = $15-$18,000 
Multi Plant. Basic metals production. 
For information regarding our service 
"Inquire confidential” 


JOHN COPE 
DRAKE PERSONNEL 











“ . S,8 
Engineering Positions 
Each Month Two of Many Outstanding 
Opportunities will be Shown Here. 
Director of Engineering $15-$20,006 
Two Plants. Automotive-aircraft parts 


Manufacturing Engineers $10-$12,000 


Handle production problems in multi-plent 
operation (1) Furniture, Wood (1) Plastics 


For information regarding our service 
"Inquire confidential”’ 


JOHN COPE 
DRAKE PERSONNEL 


220 S. State, Chicago, Ha 7-8600 








NEW CATALOGS GUIDE 




















able. 


. . » LATEST INDUSTRIAL LITERATURE 


Beginning on page 45 the ‘New Catalogs Guide” offers readers of MECHANI- 
CAL ENGINEERING an opportunity to secure the latest industrial literature avail- 
There are 559 items to make selections from. For convenience, an index 
may be found on pages 43, 44 and 45. Select desired catalogs by number, fill in 
coupon on page 44 and mail promptly. 
given on coupon.) 





(Must be mailed on or before date 
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Manufacturers of equipment not included 


Consulting Service | #2722°2-- 


of $20 each issue, $15 per issue on yearly contract 














PETER F. LOFTUS CORPORATION 
BLACK & VEATCH retour seca PROPANE GAS PLANTS 


CONSULTING ENGINEERS Electrical © Mechanical and - 
es — age uate . Structural ® Civil Anhydrous Ammonia Plants 
leports, ign, upervision o onstruction > 
Investigations, Valuation and Rates eso” ” Thermodynamic * Architectural PEACOCK COR PORATION 
4706 Broadway Kansas City 2, Missouri FIRST NATIONAL BANK BUILDING Box 268, Westfield, N. J. Westfield 2-6258 


Pittsburgh 22, Pennsylvania 











Electrical Testing Laboratories, Inc. ° ' 
Electrical, mech |, phot tri di THE LUMMUS COMPANY Consult Fa H. POLACHEK 
7 ay Pees Ce ENGINEERS AND CONSTRUCTORS 
metric and chemical laboratories, rendering REG. PATENT ATTORNEY 
testing, research and associated services, in- 385 Madison Avenue, New York, N. Y. 
cluding certification, inspections at factories Chicago ~ Houston - London ~ Paris 1234 Broadway i 
and field investigations. The Hague -- Montreal -- Caracas -- Bombay at 31St.) New York 1, N.Y. 


Phone LO-5-3088 





2 East End Avenue at 79th St., New York 21 



























E research and development 
product engineering and styling 


GILBERT ASSOCIATES, INC. 


Engineers and Cosmdhente 


SANDERSON & PORTER 













































Design and Supervision of Construction special production machines DESIGN 
Mechanica! @ Electrical | 
ues © Catia model building CONSTRUCTION 
Business and Economic Research = ™ DM 
C NC NEW YORK NEW YORK 
New York READING, PA. — Washington MAST DEVELOPMENT CO. | 
2212 &€ th $t DAVENPOR ows 
HARZA ENGINEERING COMPANY R. M. NARDONE Retser Plomts, Sivadte 
CONSULTING ENGINEERS CONSULTING PROFESSIONAL EGINEER ower Fiants, structures 
E. Montford Fucik Calvin V. Davis Design of new electro-mechanical and hy- Transmission Systems 
Richard D. Harza draulic aircraft accessories and automotive 
Hydroelectric Plants and Dams assemblies. Re-design of existing units to Design, Supervision, Inspection 
Transmission Lines reduce size, oy and cost. Development Appraisals, Reports 
Flood Control Irrigation of new products, Engineering studies. 
River Basin Development 19 Ox Bow Lane, Summit, N. J. SARGENT & LUNDY 
400 West Madison Street Chicago 6 Crestview 3-9573 140 S. Dearborn St., Chicago, Ill. 
JACKSON & MORELAND, INC. 
ce becbyeey zat eng WELD TESTING J. E. SIRRINE COMPANY 
: Qualification of Operators—Supervision Engineers 
Design and Supervision of Construction Inspection Research Design and Supervision of Steam and 
2 . ‘. Hydro-Electric = q Be 
ts ti t 
aabF oe ae NATIONAL WELD TESTING BUREAU Operating Surveys, Ap- — 
Machine Design— Technical Publications Pittsburgh Testing Laboratory, Pittsburgh, Pa. praisals ¢ Plans ¢ Reports 
BOSTON NEW YORK 


Greenville, South Carolina 


























M. W. KELLOGG PANELLIT SERVICE CORP. 


Instrumentation Systems 





Piping System Flexibility Analyses 29 W. 15th St., N. ¥. 11, N.Y. 








Unique model tester as well as modern digital ENGINEERS & CONSTRUCTORS CONSULTING CHEMISTS & ENGINEERS 
computer facilities available for low cost, ac- 7401 M. HAMLIN AVE. SKOKIE, ILL Research, Development, Form:lation, Testing, 
— —w analyses of the most complex TEL: ORCHARD 5-2500 General in 
piping systems. . 
Lubricants, Hydraulic Fivids, Bearing and Friction 
The M. W. Kell r Los Angeles, Calif. ¢ Wilmington, Delaware 
711 Third Avenue, Nee York tN Y Toronto, Canada Surfaces, Metal Cleaning and Corrosion Prevention. 


Write for Paper on Lubricant Additives. 














GEORGE H. KENDALL | 
SS eee STANLEY ENGINEERING COMPANY 


Redesign Existing Products for Greater Profit 


Trouble Shooting Production, Design, Coste Problems, CONSULTING ENGINEERS 

Specialist Automatic Machinery Processes, Controls, An announcement in this 

New Developments, Patent Studies, Investigations, . 
New Products & Process Engineering Studies 208 Ss. LaSelle Street Hershey Building 

P.O. Box 3 Est. 1923 Tel. Darien 5-1504 Chicago 4, Illinois Muscatine, lowe 

Noroton Heights 3 Offices Darien, Connecticut 














section will acquaint others 


huljian Coe ralion : ALDEN E. STILSON & ASSOCIATES 


ENGINEERS «CC TRUCTOR LIMITED 
POWER PLANT SPECIALISTS CONSULTING ENGINEERS 
with your specialized practice. Sapo at ny 


(Steam, Hydro, Diesel) Industrial Engineer 


Sd UTILITY ¢ INOUSTRIAL o CHEMICAL Manufacturing & Distribution Studies 
245 North High Street Columbus, Ohio 
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Insulation: 
SUPRAMICA® 


A 60-SECOND GUIDE 
TO BETTER PRODUCT PERFORMANCE 


SUPRAMICA® ceramopiastics 


... THE WORLD'S MOST NEARLY PERFECT INSULATION 


The research and production skill of MY- the first commercially produced synthetic 
CALEX CORPORATION OF AMERICA has mica ... and a completely new ceramo- 
for many years given design engineers plastic — SUPRAMICA* — for applica- 
the ultimate in versatile electrical insula- tions that demand the ideal combination 
tion materials . .. MYCALEX”, the origi- of physical, thermal and electrical 
nal glass-bonded mica... SYNTHAMICA, characteristics. TYPICAL APPLICATIONS 


SUPRAMICA® 555 is moldable! 


This superior ceramoplastic insulation arc resistance . . . carbonization . . . re- 
features . . . operation at temperatures sistance to moisture, oil and organic sol- 
up to 950°F . . . complete dimensional vents .. . permanent radiation resistance 
stability . . . moldable to precision toler- . . . high dielectric strength . . . thermal 
ances ... positive bonding to metal in- expansion coefficient same as steel. 
serts ... low electrical loss . . . very high 


TYPICAL APPLICATIONS — 


SUPRAMICA® 500 is machineable! 


This superior ceramoplastic insulation high arc resistance . . . no carbonization 
features . . . operation at temperatures . . . thermal expansion matching steel 
as high as 1000°F . . . machineable to . .. water-, organic solvent-, and oil- 
precision tolerances . . . absolute di- proof performance. . . permanent radia- 
mensional stability . . . high dielectric tion resistance . .. good mechanical 
strength . . . low electrical loss . . . very strength. 





“/*” Famous MYCALEX Products... for FVel el iret Uilelal 


MYCALEX 410®& 
Ny lelalelolge Me leloliip masloliolelli-mellolt ts olelalel-teMaallac! insulation. 





MYCALEX 410Xx® MYCALEX 
Te labawA-tielalmaaleliclololi-Mel lob tos olelale(-teMaaliac Mariel lohilels CUSTOM- 
Lh Aor.) i > ar tele Re 
Nrelalelolae Mello] ith manlelaallal-tolol(-Mel lof to1 slolale(-teMaallaeMlaltel(olilels) te] Sell, te) 
MYCALEX”* K and KM AND 
Capacitor dielectrics. fal tit ce), h 
TELEMETERING EQUIPMENT and COMPONENTS 

ae MACHINING 
Mycalex TM55 series commutation switches and SUPRAMICA 555 ceramo- 
plastic. commutator plates . . . perfect for low-voltage, low-noise-level SERVICES 
switching . . . write to Department 111 for full technical information. 


fore) ice). 7 Wale). mele Viti il ey.\ 


General Offices and Plant: Clifton Boulevard, Clifton, New Jersey 


Executive Offices: 30 Rockefeller Plaza, New York 20, New York 
Sales Offices: Chicago, Los Angeles, Dayton, Washington, Miami 





| *MYCALEX and SUPRAMICA are registered trade-marks of MYCALEX 
CORPORATION OF AMERICA ‘for glass-bonded mica and ceramo 
plastics respectively 


World's largest manufacturer of glass-bonded mica and ceramoplastic products oN 
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Where can you use these remarkable materials . . . 
KENNAMETAL* and KENTANIUM*? 


More than 40 different standard Kennametal compositions have been 
developed to provide exceptional durability and long life under condi- 
tions where any one or a combination of the following destructive 


forces are met: 


























e000 


¢ abrasion e galling 

® corrosion ¢ hard impact 

e deflection or compression 

e deformation e high temperature 

e erosion (1800°F and above) 


Some of the many applications where these 
hard, strong and rigid sintered carbides are 
particularly effective in chemical processing 
include: 


¢ balls for milling ¢ nozzles 
¢ balls and seats e pulverizing 
for pumps hammers 


¢ bushingsand guides’ « turbine blades, 
¢ compressor liners rings, wheels 
e crusher parts e valves, valve rings, 
e mixer blades valve seats 
and parts 


Kennametal is available in many standard 
forms, in addition to special shapes and 
parts, such as: rectangular blanks « discs « 
rods « tubes « flats « balls « rings « extruded, 
pressed, machined, and ground forms within 
precise tolerances. 


Why not discuss your problems with your Kennametal carbide 
engineer. He can recommend the proper composition of Kennametal 
or high heat resistant Kentanium (for 1800° F and above) to meet 
your specific requirements. Or write KENNAMETAL INc., Latrobe, Pa. 
For more data, request booklet B-111, Characteristics of Kennametal, 


or B-222, Designing with Kennametal. 


* Trademark of a series of hard tung- 
sten and titanium carbides which have 
exceptionally high resistance to de- 
Structive forces which tend to contami- 
nate chemicals, foods, paints, and other 
products during processing. 
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have 


an idea 
in your 


pocket? 


Then we have an idea you'll be 
happiest at Firestone... 

where ideas are most likely to see 
the light of day and breathe the air 
of success. Here, too, you’ll 
discover benefits and attitudes 
inspire more ideas, more success. 


Ideas—and men with ideas — 
have kept Firestone at the top of 
the pioneers-in-progress list for 56 
years. Right now, we’re carrying 
forward the Army’s vital 
program for the “‘Corporal,”’ 

first surface-to-surface ballistic 
guided missile. This includes 
development engineering, field 
test and service, and missile 

and component production. 

But the need for good men with 
good ideas grows... because 
Firestone plans to keep growing 
in this field. For instance, 

here are just a few specific 
needs — a few from a list too 
long to show in full: 


Component Design 
Electronics Systems 
Mechanical Systems 

Flight Simulation 

Field Engineering 

There’s a man at Firestone 

with ideas —good ideas — on your 
future. Why not write today? 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT* MANUFACTURE 


“Find your Future at Firestone’’— Los Angeles «+ Monterey 


WRITE: SCIENTIFIC STAFF DIRECTOR, LOS ANGELES S54, CALIF. 
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New! Completely redesigned milling machine 
switches spindle to TIMKEN’ bearings 





KEMPSMITH MACHINE COMPANY mounts the spindle of their new Kempsmith 
Master-Mill milling machine on Timken tapered roller bearings to hold 
spindle in rigid alignment. 











HIS Kempsmith Master-Mill, 

made by Kempsmith Machine 
Company, is a brand new, improved 
model — designed to meet new de- 
mands for higher production, lower 
milling costs. Kempsmith switched 
to Timken® tapered roller bearings 
on the new Kempsmith Master-Mill 
to offer users their many advantages 
on the spindle, on the table leadscrew, 
on elevating pinion, and cross feed 
screw. 

Kempsmith reports that Timken 
bearings are easier to install and ad- 
just, have greater load capacity in 
small space, are much easier to pre- 
load. 

Timken bearings hold the spindle 
in rigid alignment, meeting the re- 
quirement of “zero end play over a 24 
to 1500 rpm speed range”. Tapered 
construction lets Timken bearings 
take the radial and thrust loads en- 
countered by a milling machine 
spindle, in any combination. 

Timken bearings were specified, 
too, because of the heavy shock loads 
induced by the milling cutter—shocks 
further amplified by interrupted cuts. 
Rollers and races in Timken bearings 
are case-carburized, with tough, 
shock-resistant cores under hard 
wear-resistant surfaces. They'll take 
heavy shock loads! And Timken bear- 
ings give extra load-carrying capacity 
with their full line contact between 
rollers and races 

Geometrically designed for true 
rolling motion, Timken bearings are 
precision-manufactured, under rigid 

uality controls, to conform to their 
iedian. We even make our own steel, 
something no other American bearing 
maker does. Buying or building 
machines like this? Look for the 
trade-mark “TIMKEN” on every 
bearing! The Timken Roller Bearing 
Company, Canton 6, Ohio, Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


This symbol on a product mears 
a its bearings are the best. 
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